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Background: Over 2013-2014, a consortium of firms led by Tahal Group produced a set of reports on the 
subject for the Government of Rajasthan, 9 reports were produced, as follows; 


Report 

No. 

Report Name 

4.1 

Hydrology and Weather 

4.2 

Basin-wise water availability 
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Catchment area study 

4 r 4 

Groundwater 
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Water pollution 

4.6 

Water supply demand 

4.7 

Identification of new projects 

4.8 

Identification of projects to be rehabilitated 

4.9 

Comprehensive water resources plan 


With some exceptions, all the above reports have been uploaded on archive.org and may be found by 
searching for "Planning of Water Resources of Rajasthan State" 
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1. Executive Summary 

The perception that Rajasthan State’s water resources are scarce and fall short of the 
projected demand is evident. In most parts of the State’s area the State’s own-generated 
surface water is not sufficient to support the agriculture needs, and imports are provided 
in terms of several schemes, namely: 

• North of Outside Basin Scheme, comprising several sub-schemes, as follows: 

- Bhakra, Gang, Nohar-Sidhmukh; 

- IGNP (Indira Gandhi Nahar Project); 

- Ghaggar; 

• Eastern Districts Schemes, utilising Rajasthan’s share of Yamuna River; 

• Chambal River Basin Scheme; 

• Mahi River Basin Scheme; 

• Narmada Scheme. 

Accordingly, the purpose of the studies in this Final Report No. 4.7 is oriented towards 
the following objectives: 

• Prepare a long-term plan for development and management of the State’s water 
resources, both of surface composition (within-State origin as well as imported) 
and groundwater, on comprehensive and integrated basis. 

• Rationalise and regulate the use of water. 

• Identify niches and/or ‘hidden’ water pockets that may still be put into utilization, 
subject to reviewed capacity, cost and socioeconomic criteria. 

• Conceptualise policies for control and management of the state’s precious water 
resources. 

As is well known, ‘Water is Life’; thus faced with the State’s projected water demand 
in several planning stages (2010, 2020, 2040 and 2060) and water available 
dependability levels (25%, 50%, 75% and 90%) an envisioned guide of a water demand 
and supply balance, expressed in Basin, Sub-basin and Micro watersheds terms has 
been incorporated in this Report, as presented in its Chapter 5. 

Historically, exploitation of the State’s water resources was oriented by optimal 
combination of catchment area integration, adequate storage site and proper soils and 
topography for agricultural development. This practice has led to the current state of 
most of the water resources development projects being located in upper to mid reaches 
of river basins\sub-basis and resulted in many cases an observable situation of a ‘water 
works development line’ delineating basins\sub-basins in ‘substantially developed’ 
upstream portion and ‘poorly-developed’ downstream portion. Subsequently, further 
water harvesting took place mostly in the upstream, substantially-developed, 
catchments, further accentuating this state with more expectation accentuated towards 
the downstream reaches of basins\sub-basins. 

Scrutinized search has been thus applied to search for still available water comprising 
an operation-wise computation of simulated annual flows less the actual water captured 
in identified existing water bodies i.e. dams and water harvesting structures (WHSs) in 
the considered areas, as described in Chapter 6, based on methodology that is detailed 
in Section 4.3. 
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While this procedure has been applicable for all the reviewed basins and sub-basins, a 
reservation precaution must be raised where the simulated inflow at the case site 
involves capture areas lying outside of Rajasthan. In particular, this notice applies to: 

• Chambal Basin: Parwati and Kalisindh Sub-basins, and consequently Chambal 
Downstream Sub-basin. 

• Mahi Basin: Anas Sub-basin. 

The inflow data for these sub-basins case sites refer to catchment areas that large parts 
of them are situated in the upstream boundaries of Madhya Pradesh where further 
development (i.e. use and\or diversion of flows) is outside the jurisdiction of Rajasthan. 
Accordingly, the corresponding procedure output in these cases is only based on yield 
from Rajasthan catchment. 

Based on the adopted methodology detailed in Chapter 4 and the micro watershed wise 
surplus water analysis carried out in Chapter 6, the summary of under-utilized/ surplus 
surface water is presented in Table 1.1. 


Table 1.1 Summary of Search for Under-utilised / Surplus Surface Water 


Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm 3 

Proposed Use / Remarks 

50% 

75% 

Shekhawati 

Dohan 

88.08 

13.07 

No new project proposed, part of this water spreads 
in fields and gets utilized for agriculture. 

Kantli 

14.32 

4.63 

No new project proposed, this water gets absorbed 
in sandy strata. 

Mendha 

5.10 

2.62 

No new project proposed, this water goes to 

Sambhar Lake. 

Total 

107.51 

20.32 


Ruparail 


249.86 

81.86 

No new project proposed, as most of this water 
spreads in fields and gets utilized for agriculture. 

Banganga 


77.02 

8.70 

No new project proposed. 

Gambhir 


250.24 

45.75 

No new project proposed, part of this water spreads 
in fields and gets utilized for agriculture, balance is 
allowed to flow in Gambhir river which joins 
Yamuna river. 

Parbati 


171.97 

66.56 

To utilize this surplus water, 9 water harvesting 
structures of WRD are under construction. 
Consultants have also proposed 15 percolation 
tanks and cross-stream structures to partly utilize 
this surplus water. 

Sabi 


64.59 

10.56 

No new project proposed. 

Banas 

Banas 

250.72 

104.01 

34.3 Mm 3 to be intercepted by proposed Isarda 
dam. 

Gudia 

8.68 

3.05 

No new project proposed. 

Kalisil 

21.42 

3.00 

No new project proposed. 

Mashi 

16.20 

9.34 

No new project proposed. 

Morel 

102.21 

31.88 

No new project proposed. 

Sodra 

6.88 

0.99 

No new project proposed. 

Total 

406.12 

152.27 
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Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm * * 3 

Proposed Use / Remarks 

50% 

75% 

Chambal 

Parwati 

1,510.90 

980.09 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Chambal 
downstream sub-basin. 

Kunu 

220.22 

142.37 

No new project proposed. 

Kalisindh 

2,884.45 

1627.62 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Chambal 
downstream sub-basin. 

Mej 

649.43 

340.33 

Mostly utilized by within-sub-basin proposed 
projects. Balance contributes to Chambal 
downstream sub-basin. 

Chakan 

163.32 

78.26 

No new project proposed. 

Chambal 

Downstream 

1,227.28 

831.08 

This amount and contribution from upstream sub¬ 
basins is partly utilized by within-sub-basin 
projects. Balance left as per minimum 
environmental norms of MoEF. 

Total 

6,655.60 

3999.75 

1757.38 Mm 3 to be utilized by various proposed 
projects. Balance left as per minimum 
environmental norms of MoEF. 

Mahi 

Mahi 

652.49 

299.92 

Outflow after implementing proposed projects 

Jakham 

320.48 

235.96 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Mahi sub-basin. 

Som 

105.17 

45.20 

No new project proposed, contributes to Mahi sub¬ 
basin. 

Moran 

141.51 

50.29 

No new project proposed, contributes to Mahi sub¬ 
basin. 

Bhadar 

53.98 

16.46 

No new project proposed. 

Anas 

313.37 

160.64 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Mahi sub-basin. 

Total 

1,587.00 

808.47 


Sabarmati 

Sei 

18.99 

1.75 

No new project proposed. 

Vatrak 

53.82 

6.98 

No new project proposed. 

Wakal 

106.91 

35.55 

No new project proposed. 

Sabarmati 

55.65 

17.53 

No new project proposed. 

Total 

235.37 

61.81 


Luni 

Jojri 

0.51 

0.06 

No new project proposed. 

Guhiya 

0.07 

0.04 

No new project proposed. 

Bandi 

(Hemawas) 

0.04 

0.00 

No new project proposed. 

Khari 

(Hemawas) 

0.00 

0.00 

No new project proposed. 

Sukri 

0.04 

0.01 

No new project proposed. 

Mithari 

3.73 

1.58 

No new project proposed. 

Jawai 

10.89 

5.77 

No new project proposed. 

Khari 

6.99 

3.14 

No new project proposed. 

Bandi 

0.63 

0.07 

No new project proposed. 

Sukri (Sayala) 

0.02 

0.00 

No new project proposed. 
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Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm 3 

Proposed Use / Remarks 

50% 

75% 

Sagi 

4.64 

2.15 

No new project proposed. 

Luni 

37.43 

14.11 

No new project proposed. 

Total 

64.99 

26.93 


West Banas 


32.66 

15.17 

No new project proposed. 

Sukli 


13.24 

3.79 

No new project proposed. 

Other Nallahs of 

Jalore 


8.31 

1.56 

No new project proposed. 

Ghaggar 


- 

- 

No new project proposed. 

Outside 


- 

- 

No new project proposed. 


Various plans/projects to utilize the above surplus water were studied by the 
Consultants, keeping in view the minimum environmental flow requirements as per the 
norms of MoEF and socio economic viability criteria. Table 1.2 presents the proposed 
projects considered by the Consultant detailed in Chapter 7, to utilize the surplus water 
keeping in view priority of drinking water requirements in scarcity areas. 


Table 1.2 Summary of Proposed Projects 


S. 

No. 

Project 

Code 

Project Name 

Basin 

Sub-basin 

Type of 
Project 

Gross 

Capacity, 

Mm 3 

CCA, 

ha 

Estimated 

Cost, 

Million Rs. 

1 

PAR-1 

Artificial Groundwater 
Recharge Project 

Parbati 

Parbati 

WHS 

9.28 

- 

46.05 

2 

BAN-1 

Isarda Project 

Banas 

Banas 

Major 

304.97 

- 

3,060.00 

3 

CHM-1 

Parwan Project 

Chambal 

Kali Sindh 

Major 

490.00 

131,400 

22,711.80 

4 

CHM-2 

Kali Sindh 

Chambal 

Kali Sindh 

Major 

148.00 

14,478 

14,150.99 

5 

CHM-3 

Indira Lift 

Chambal 

Chambal 

Downstream 

Major 

353.85 

104,845 

5,773.67 

6 

CHM-4 

Dhaulpur Lift 

Chambal 

Chambal 

Downstream 

Major 

74.70 

34,465 

1,279.50 

7 

CHM-5 

Chambal- Panchna 

Lift 

Chambal 

Chambal 

Downstream 

Major 

28.01 

3,135 

2,820.00 

8 

CHM-6 

Chambal to 

Jaisamand (Alwar) 

Lift 

Chambal 

Chambal 

Downstream 

Major 

107.22 

40,950 

5,654.20 

9 

CHM-7 

Manohar Thana 

Chambal 

Kali Sindh 

Medium 

84.76 

14,049 

2,471.13 

10 

CHM-8 

Rajgarh Project 

Chambal 

Kali Sindh 

Medium 

58.91 

6,827 

2,033.82 

11 

CHM-9 

Mej to Ramgarh Lift 
Scheme 

Chambal 

Mej 

Medium 

317.59 

60,080 

19,829.54 

12 

CHM-10 

Hatiyadeh 

Chambal 

Parwati 

Medium 

46.97 

6,885 

1,646.59 

13 

CHM-11 

Andheri 

Chambal 

Parwati 

Medium 

45.29 

7,700 

1,358.18 

14 

CHM-12 

Pipalda Lift 

Chambal 

Chambal 

Downstream 

Medium 

23.26 

12,930 

919.60 

15 

CHM-13 

Bor Band 

Chambal 

Kali Sindh 

Minor 

0.67 

133 

26.83 

16 

CHM-14 

Guradia 

Chambal 

Kali Sindh 

Minor 

4.49 

1,509 

232.67 

17 

CHM-15 

Rizone 

Chambal 

Kali Sindh 

Minor 

0.63 

129 

25.52 

18 

CHM-16 

Anwa 

Chambal 

Kali Sindh 

Minor 

0.76 

187 

35.32 

19 

CHM-17 

Bherupura 

Chambal 

Kali Sindh 

Minor 

1.05 

150 

40.36 

20 

CHM-18 

Sathoor Mata 

Chambal 

Mej 

Minor 

0.71 

209 

44.62 

21 

CHM-19 

Bada Nayagaon 

Chambal 

Mej 

Minor 

5.96 

606 

237.13 
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s. 

No. 

Project 

Code 

Project Name 

Basin 

Sub-basin 

Type of 
Project 

Gross 

Capacity, 

Mm 3 

CCA, 

ha 

Estimated 

Cost, 

Million Rs. 

22 

CHM-20 

Radi 

Chambal 

Parwati 

Minor 

4.92 

901 

229.83 

23 

CHM-21 

Neveli 

Chambal 

Parwati 

Minor 

3.93 

614 

159.26 

24 

CHM-22 

Dohri 

Chambal 

Chambal 

Downstream 

Minor 

8.11 

1,002 

239.70 

25 

CHM-23 

Gopal Sagar 

Chambal 

Chambal 

Downstream 

Minor 

1.39 

198 

52.26 

26 

CHM-24 

Ram Sagar 

Chambal 

Chambal 

Downstream 

Minor 

1.67 

238 

62.94 

27 

CHM-25 

Krishna Sagar 

Chambal 

Chambal 

Downstream 

Minor 

7.07 

1,012 

264.66 

28 

MAI-1 

Anas to Rajsamand 
& Bisalpur 

Mahi 

Anas 

Major 

670.00 

51,000 

36,813.00 

29 

MAI-2 

Jakham to 

Jaisamand Dam 
(Udaipur) 

Mahi 

Mahi 

Major 

132.00 

8,000 

730.47 

30 

MAI-3 

Handa Khera 

Mahi 

Jakham 

Minor 

13.97 

1,998 

527.49 

31 

MAI-4 

Tidiya Deh 

Mahi 

Anas 

Minor 

2.70 

347 

76.55 

32 

MAI-5 

Moti-Tambi 

Mahi 

Anas 

Minor 

2.52 

232 

98.59 

33 

MAI-6 

Dam at Anas River 

Mahi 

Anas 

Medium 

63.12 

- 

1,560.32 


2. Introduction 

Following the preparation and submission of the water resources studies (Final Report 
No. 4.2), the findings of the detailed study of catchment areas, (Final Report No. 4.3), 
and assessment of present and future water demands, based on the study of water 
supply and demand by Districts (Final Report No. 4.6), it was possible to proceed with 
the work aimed to identify new projects in water surplus basins which commensurate 
with the subject matter of the study, namely: Study on Planning of Water Resources of 
Rajasthan. 

This report marks the final stage of Task 7 of the Project, aimed to identify new 
projects in water surplus basins. The predecessors for this task are, on one hand, the 
assessment of water resources available in the given study units, and on the other hand, 
the projected water demand there for the concerned consumer sectors. The main aim of 
this report is to identify the areas of surplus water and identify projects to utilize this 
surplus water within Rajasthan. 

Appreciation of this subject matter should be considerate with the natural and man¬ 
made situation of the state, which may be summarised as follows: 

• Rajasthan state is land-locked, divided in two distinct areas by Aravalli 
mountain range. The western side of the state is dry, sparsely populated (at least 
compared with the other side of the Range), drains westward to the Arabian Sea 
and to large extent relies on imported surface water brought by Indira Gandhi 
Canal. The eastern side is more humid, drains east-northerly to the Ganga Basin, 
much more populated and accommodates the majority of water-related activities 
such as domestic supply, irrigation and industries. 

• To a large extent, the State covers the head-race of river basins and endeavours 
to utilise the basins’ generated surface water largely by capturing surface water 
flows in reservoirs (mostly seasonal) and exploiting it for irrigation. 
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Nevertheless, downstream of these reservoirs, there is still a catchment area - 
within the State’s boundaries - that merit study for utilization for irrigation 
and/or groundwater recharge. 

• Reliance on imported water is problematic, to a large extent because Rajasthan 
lies at lower reach of the conveyance systems. In times of adverse climatic 
conditions (the time when the reliance is mostly felt), upper users, which also 
face scarcity, restrict outflows. 

• Demand for fresh water, particularly for domestic (and also industrial) use is 
rapidly increasing, putting pressure on the agricultural sector that has to oblige 
for the decrease in water availability by raised water use efficiency. 

• At the same time, groundwater is excessively exploited by indiscriminate 
uncontrolled abstraction for domestic as well as for irrigation, considerably 
beyond the naturally dependable (‘safe’) recharge capacity; it is clearly evident 
in the progressing trend of depleting water tables. 

• Modern economic activities, expressed in urbanization, developing industries 
and increased use of agrochemicals, produce ever increasing pollutants that 
endanger water quality, which, if not taken care of, might deteriorate to causing 
redundancy of use in some cases. 

• At present, fresh water is the resource in use. With the foreseeable depletion of 
it (either due to increased demand and/or due to water quality deterioration) 
segregation of use would be in need. 

Given the above-mentioned observations, the Consultants have broadened the meaning 
of the terms ‘new projects’ and ‘surplus basins’ to encompass not only surpluses 
derived from the balance between water demand and availability in a river basin, but 
also the possible utilization of untapped water resources at large, including their quality 
aspects. The main consequence of this approach is that there may be several new 
projects, which may constitute measures and activities related to address water 
surpluses, on one hand, and avoid quality-wise redundancy perils on the other hand. 


3. Objective 

Previous studies as well as assessments made under this project point out to the notion 
that conventional utilization of the State’s water resources is reaching, if not already 
passed, its full exploitation. Accordingly, the purpose of the study is oriented towards 
the following objectives: 

• Prepare a long-term plan for development and management of the State’s water 
resources, both of surface composition (within-State origin as well as imported) 
and groundwater, on comprehensive and integrated basis. 

• Rationalise and regulate the use of water. 

• Identify niches and/or ‘hidden’ water pockets that may still be put into 
utilization, subject to reviewed capacity, cost and socioeconomic criteria. 

• Conceptualise policies for control and management of the state’s precious water 
resources. 

Among others, important aspects of the evaluation of newly planned irrigation projects 
are water application efficiency and crop budgets. These, and other complementary 
aspects, need to be evaluated for implied capital and operational costs with due 
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consideration of implied socio-economic criteria, and subsequently, economically 
evaluated. 


4. Approach and Methodology 
4.1 Planning Guidelines 

Rajasthan State Water Policy (SWP) states that for water resources management and 
planning purposes the order of priorities of water allocation will be as follows (in 
highest to lowest order): 

• Human drinking water; 

• Livestock drinking water; 

• Other domestic, commercial and municipal water uses; 

• Agriculture; 

• Power generation; 

• Environmental and ecological; 

• Industrial; 

• Non-consumptive uses such as cultural, leisure and tourist uses; 

• Others. 

The SWP also states that any departure from the above priorities will require 
consideration on a case-by-case basis. 

This Study has employed the following approach to achieve its objectives: 

• Recognition of the relevant water sources available in the basin/sub-basin/micro 
watersheds, including locally generated and imported surface water and 
groundwater sources. 

• Recognition of the concerned water consumers in the study area, categorised by 
sector; that include the following: 

o Non-agricultural sectors, subdivided as follows: 

- Domestic; urban centres identified by name, while rural consumers spread 
over the basin/sub-basin/micro watershed area without indication of 
specific location. 

- Livestock, spread over the basin/sub-basin/micro watershed. 

- Industries; location of contiguous industrial areas and/or isolated but 
major industries to be identified by demand and location. 

- Cooling water for power plants, to be identified by demand and location. 

- Ecology related water requirements (for game reserves, wildlife 
sanctuaries, etc.) to be associated with forest areas. 

o Irrigated agricultural sector, expressed in terms of existing major and 
medium irrigation projects identified by name and specific features, and 
minor projects, lumped in clusters assigned with totals of the relevant 
features. 

• Carry out applied water supply and demand balance for the study area. The 
State Water Policy has been assigned as required, including, as applicable, 
reservation of surface water for designated priority consumers with due 
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attention paid to their spatial configuration. The policy of conjunctive use of 
water has been followed. Such balances are oriented to determine surplus water 
in different reaches of the basin/sub-basin/micro watersheds in developed areas. 

• Identified surplus water obtained from basins/sub-basins/micro watersheds 
showing water in excess of the current and future needs has been studied for 
identifying new projects for implementation, based on preliminary cost 
estimates and economic analysis, aimed for future development, with particular 
attention to the higher priority of drinking water supplies and possible need to 
provide for future reserve allocations for this sector. 

• Study the areas downstream of already developed water projects to identify 
unutilized surface water resources. 

• Conceptualise new projects based on water balance assessments and surplus 
water study, using scientific study and based on socio economic viability 
criteria, such as: 

o Sustainability of the environment and ecological habitat, 
o Micro watershed based approach for taking up new projects has been 
followed to ensure equity. 

• On basis of case-by-case study, envisaged new projects may include, 

o Construction of surface water storage projects. In such cases, inter-state 
agreements, if any, has been considered for minimum release at the state 
boundary. 

o Inter-basin water transfer projects. 

o Enhancement of water harvesting, particularly for artificial groundwater 
recharge in different reaches of the basin/sub-basin to harness locally- 
generated runoff flows for probable groundwater recharge. 

• Proposals for new projects in water surplus basins are based on project design 
reports as available, desk-top studies and basic data on water availability. 

4.2 General Approach 

4 . 2 . 1 Water Resource Categories 

In line with the overview observation, the State’s water resources are categorized in the 
following terms: 

• SW: Surface water (stream flows) generated from within Rajasthan boundaries; 

• ISW: Imported water delivered to Rajasthan from other states by means of 
several projects under relevant inter-state agreements; 

• GW: Groundwater, in terms of Dynamic availability, considered to represent the 
sustainable quantities of this category. 

Quantity-wise and spatially the ISW resources are well determined in the relevant inter¬ 
state agreements and are considered in this Study context as being practically fully 
utilised where applicable. With similar aspect and as discussed in other reports of this 
Study, the State’s GW resources are already over-exploited to the extent that, indeed 
need recovery measures. Thus, looking for under-utilization - or otherwise determined 
as ‘surplus’ water resources is practically related with the SW category of the State’s 
water resources. 

4.2.2 Expected Localities 
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Historically, exploitation of the State’s water resources was oriented by optimal 
combination of optimal integration of catchment area, adequate storage site and proper 
soils and topography for agricultural development. This practice has led to the current 
state of most of the water resources development projects being located in upper to mid 
reaches of river basins\sub-basins and resulted in many cases an observable situation of 
a development demarcation delineating basins\sub-basins in ‘substantially developed’ 
upstream portion and ‘poorly-developed’ downstream portion. Subsequently, further 
water harvesting took place mostly in the upstream, substantially-developed, 
catchments, further accentuating this state with more expectation accentuated towards 
the downstream reaches of basins\sub-basins. 

4.2.3 Study Level 

Basin, Sub-basin and Micro watershed wise utilization levels have been assessed in the 
subsequent Sections with a major intention of reaching at a preliminary ‘identification’ 
stage of surplus water. The methodology applied and described below is apt for this 
purpose and produces the desired outcome. 

4.3 Methodology for Search of Surplus Water 
4.3.1 Water A vailability 

Water availability rises from precipitation, being a stochastic event. Accordingly, 
studies for water resources should be founded on sufficient number of occurrences, 
presented in terms of series that provide a sound basis for statistical analysis. To this 
end, this Study relies on simulated series of the project-standard 38 years period of 
1973 through 2010 (inclusive). 

Earlier study in the context of Final Report No. 4.3 on Detailed Study on Catchment 
Areas assessed what has been termed as ‘intervened’ flow series (of the same standard 
period of 1973 to 2010) at all Major and Medium dams, taking into account Minor 
dams and Water Harvesting Structures (WHSs) that exist in the catchment area of the 
relevant Major / Medium dams. 

The fundamental series used for the areas downstream of any Major/Medium project 
refer to the said period simulated natural (‘virgin’) flows at the relevant basin/ sub¬ 
basin/ micro watershed as discussed in Final Report No. 4.2 on Surface and Ground 
Water Availability. 

4.3.2Assessment of ‘Free Remaining Area’ Water Surplus 

The current spread of the existing water utilization projects is conceptualised as 
follows: 

• The strongest relevancy of water resources is reflected in geographic 
configuration, expressed in terms of Basins, Sub-basins and further down by 
Micro watersheds (MWSs). 

• The status of geographic units configure existing upper-reach areas of existing 
Major/Medium projects. The conceptualised downstream catchment border of 
these projects is termed as ‘Free Remaining Area’ (FRA). 

• While practically in all areas upstream of the existing Major/Medium projects 
the use of water has already reached full utilization (if not already largely 
surpassed) of water potential, the area downstream of the existing 
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Major/Medium projects, termed as ‘Free Remaining Area’ may present 
potential of still not fully utilised (‘under-utilised’) water resources. 

Cases might be as follows: 

• There is (or are) existing Major/Medium Project(s) in the studied 
basin\sub-basin. In this case, the individual micro watersheds falling in ‘Free 
Remaining Area’ i.e. downstream of Major/Medium Project(s) have been 
studied as per the methodology presented in section 4.3.3 and in addition spills 
from upstream Major/Medium Project(s) as per WEAP simulation results have 
been considered. 

• There is no existing Major/Medium Project in the studied basin\sub-basin. 

In this case, all the area acts as ‘Free Remaining Area’ and all the individual 
micro watersheds have been studied as per the methodology presented in section 
4.3.3. 

4.3.3 Assessment Procedure 

The adopted methodology for micro watershed wise search of under-utilised / surplus 
water potential in the ‘Free Remaining Area’ is as follows: 

Step 1 

The nature of existing water catchment projects is seasonal in the sense that flows 
arrive during the monsoon period and are stored in the project reservoir (“dam”); the 
stored water is then released for use in irrigation and\or other purposes (domestic \ 
industrial demand). Since the common practice is that the provided storage capacity is 
aimed for 75% dependability, unavoidable spills occur in rainy years. 

Expectedly, siltation occurs in the existing reservoirs and reduces their storage capacity 
projected for the planning stage years of 2010, 2020, 2040 and 2060. These have been 
calculated after deducting the amount of silt accumulated in the reservoirs from the 
year of construction of the projects as follows: 

S = s*Ac*T/l,000,000 
where: 

S= Total accumulated silt, Mm 3 ; 

3 2 

s= Siltation rate, in terms of m /km /yr, as applicable for each basin; 

Ac= Catchment area, in km 2 ; 

T= Time, in years, from construction to the projected year. 

To calculate the nominal irrigation rate for the relevant micro watershed, the weighted 
average of the crop water requirements at 75% dependability of the districts in which 
the irrigation project falls have been taken. The relevant total efficiency for delivery 
and application of irrigation has been adopted to produce the corresponding gross 
irrigation rate, in mm. 

Step 2 

Based on the catchment areas, determine the flow series for assessment of the water 
potential of the intervened (intercepted) and un-intercepted area in the micro watershed. 
The following procedure has been applied: 
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[BFS] (Base Flow Series): The simulated virgin flow series derived for the relevant 
micro watershed (in Mm 3 ). 

[IFS] (Intervened Flow Series): The intervened flow series related with the cluster of 
the minor projects and WHSs existing in the relevant micro watershed calculated on 
area proportion basis, considering the total area of micro watershed and the area 
intercepted by minor projects and WHSs (in Mm 3 ). 

[UIFS] (Un-intercepted Flow Series): The un-intercepted flow series, obtained as 
follows (in Mm 3 ): 

[UIFS] = [BFS] - [IFS], this series gives the surplus water from the un-intercepted area 
of the relevant micro watershed (in Mm 3 ) 

Step 3 

Affect a provisional micro watershed wise operation process on the intervened flow 
series, applying the following nomenclature. The provisional operation has been 
performed (repeated) applying the relevant conditions projected for the prescribed 
Planning Stages of 2010, 2020, 2040 and 2060, as follows (complete micro watershed 
wise information is presented in Appendix 2): 

Data 

[0]: Total (lumped) storage capacity (in Mm ) of the Minor projects (as arrived at after 
considering siltation) in intervened catchment of micro watershed taken from the 
relevant Projects table (salient features). 

[L]: Expected reservoir water losses (in %). 

[1] : Total effective storage (in Mm ) of Minor projects, obtained after applying losses. 

a 

[2] : Storage (in Mm ) reserved for domestic\industrial demand. 

[3] : Total storage (in Mm 3 ) remaining for irrigation, obtained by 

= [ 1 ] - [ 2 ]. 

[4] : Gross water application rate for irrigation (in mm), obtained by 

= Net irrigation rate / Total (delivery and application) efficiency. 

Operation, performed on the annual flows along the intervened series 

[5] : Actual Water Stored in the Minor Projects (in Mm 3 ), obtained by 

= IF [IFS] exceeds [0], then [0], else [IFS], 

[6] : Outfall (‘Spill’) (in Mm 3 ), obtained by 

= IF ‘[IFS] exceeds [0] + WHS, then [IFS] - [0] - WHS capacity, else zero 
where 

WHS = lumped storage capacity (in Mm 3 ) of the Water Harvesting Structures 
existing in the relevant micro watershed 

a 

[7] : Actual available water for irrigation (in Mm ), considering that water stored in 

dead storage cannot be used for irrigation 

[8] : Area irrigated with actual available water for irrigation (in ha), obtained by 
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= ([7]*10 A 5 / [4]), restricted to CCA 

[9]: Percent of CCA irrigated with the actual available water for irrigation, obtained by 
= ([8]*100/Total CCA). 

Step 4 

The intervened flow series and the series of projected (for 2010, 2020, 2040 and 2060 
planning stages) provisional operations have been statistically analysed to obtain, in 
addition to mean values, also the prescribed dependability levels of 25%, 50% 75% and 
90%. 


Step 5 

Flows from the un-intercepted area of the micro watershed and spills from the 
intervened area of the micro watershed, when added together gives the total surplus 
water from the micro watershed. 

Step6 

The links between the micro watersheds have been studied and if the surplus of 
upstream micro water is intercepted in downstream micro watershed then such links 
have been considered and in such cases only the surplus water from the downstream 
micro watershed has only been considered for further planning. 

Step 7 

Further, spills from existing upstream Major/Medium dams, if any (obtained from 
WEAP runs), has been added to get the total surplus water available for planning of 
new projects. 


5. Basin, Sub-basin and Micro Watershed wise Water Supply 
and Demand Balance 

5.1 Introduction 


In line with the Project ToR, the assessed and projected water availability values as 
well as similar values for water demand have been studied and compiled in other parts 
of the Project and respectively presented in: 

• Final Report No. 4.2: Surface and Ground Water Availability, 

• Final Report No. 4.3: Detailed Study of Catchment Areas, and 

• Final Report No. 4.6: Water Supply and Demand by Districts. 

By pertinent nature, data and assessment of water sources are aligned with the 
geographical division of the State, reflected in terms of Basins, Sub-basins and Micro 
watersheds (MWSs). In contrast, water demand values are reflected in terms of 
administrative division of the State, reflected in terms of Districts and Blocks except 
for agriculture. This report (Final Report No. 4.7: Identification of New Projects in 
Water Surplus Basins) is allied with the State’s geographic division, thus water 
demands calculated for various sectors (i.e. Domestic, Industrial, Livestock, 
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Agriculture, Power, etc.) either on Block level or on specific locations were transferred 
to Micro watersheds using GIS overlay techniques, as follows: 

5.2 Domestic and Institutional Water Demand 

For assessing domestic water demand, for the year 2010, the Consultants have adopted 
the norms established by the PHED, as follows, in litres per capita per day (lpcd). 

Rural Water Supply 

70 lpcd in DDP 1 Blocks of Rajasthan 
40 lpcd in non-DDP Blocks 

Urban Water Supply 

135 lpcd in towns having a population of more than 20,000 
100 lpcd in towns having a population of less than 20,000 

Revised norms of Water Supply 

The Chief Engineer (HQ), PHED, Rajasthan Jaipur vide his letter No. CE(R)/2012- 
13/4008 dated 13.08.2012 intimated that as per new guidelines of NRDWP issued by 
MORD, Govt, of India, the norms be taken as below. 

(A) Domestic Water Demand of Urban Population 

For water demand of major towns of Rajasthan i.e. Jaipur, Jodhpur, Bikaner and Kota, 
a norm of 150 lpcd should be taken, as sewerage system are to be executed along with 
drinking water supply in these towns. 

(B) Domestic Water Demand of Rural Population 

To cover maximum habitation through piped water supply schemes, the above norms 
should be replaced with 100 lpcd in DDP blocks and 70 lpcd in non DDP blocks for 
planning water demand for rural population due to future needs of conversion of 
existing drinking water schemes (from present hand pump schemes, pump and tank etc. 
to Piped Water Supply Schemes in maximum possible habitations). 

Hence, the future domestic water demands for the year 2020, 2040 and 2060 have been 
worked out as per the norms laid down in this letter considering the 15 lpcd extra 
demand in Urban areas for sewerage in the major towns having population more than 
5.0 lac. Similarly in Rural areas 100 lpcd in DDP Blocks and 70 lpcd in Non-DDP 
Blocks has been considered to work out the future domestic water demands for the year 
2020, 2040 and 2060. 

The domestic water demand is calculated separately for Urban and Rural areas for each 
Block. Urban water demand is calculated for Towns / Cities and Rural domestic water 
demand calculated for Blocks. Further, the gross demand was estimated by considering 
30 losses in urban areas and 10% losses in rural areas. The relation between Block and 
Basin / Sub-Basin has been achieved by GIS on area proportional basis; accordingly, 
the rural gross water demand has been transferred to Basin / Sub-Basin level. 
Concerning urban areas (i.e. Town / City), their location in terms of Micro watershed 


1 DDP = Drought Development Programme 
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has been achieved by GIS, and per case basis of their location in relevant Basin / Sub- 
Basin, the urban gross water demand has been transferred. 

Accordingly, the basin wise annual gross domestic water demand for 2010 and 
projected gross water demand for year 2020, 2040 and 2060 have been presented in 
Table 5.1 also showing present and projected population. 

Table 5.1 Projected River Basin Population and Gross Domestic Water 

Demand 


River 

Basin 

Type 

2010 

2020 

2040 

2060 

Popul¬ 

ation, 

millions 

Demand, 

MmVyr 

Popul¬ 

ation, 

millions 

Demand, 

Mm 3 /yr 

Popul¬ 

ation, 

millions 

Demand, 

Mm 3 /yr 

Popul¬ 

ation, 

millions 

Demand, 

Mm 3 /yr 

Shekhawati 

Rural 

2.76 

67.58 

3.12 

42.53 

3.71 

59.83 

4.09 

148.38 

Urban 

0.51 

33.75 

0.64 

113.89 

0.88 

134.89 

1.04 

70.84 

Total 

3.27 

101.33 

3.76 

156.42 

4.59 

194.72 

5.13 

219.22 

Ruparail 

Rural 

1.51 

25.89 

1.77 

43.20 

2.22 

69.38 

2.49 

72.97 

Urban 

0.48 

33.09 

0.63 

52.01 

0.92 

65.12 

1.12 

84.65 

Total 

1.99 

58.98 

2.41 

95.21 

3.14 

134.50 

3.61 

157.62 

Banganga 

Rural 

3.33 

53.99 

3.93 

50.48 

4.96 

67.49 

5.58 

158.36 

Urban 

0.60 

41.09 

0.72 

111.64 

0.96 

140.90 

1.15 

80.91 

Total 

3.93 

95.08 

4.66 

162.12 

5.93 

208.39 

6.73 

239.27 

Gambhir 

Rural 

1.59 

25.74 

1.87 

21.99 

2.36 

28.66 

2.65 

75.10 

Urban 

0.27 

18.65 

0.31 

53.10 

0.41 

66.87 

0.49 

34.23 

Total 

1.85 

44.39 

2.19 

75.09 

2.77 

95.53 

3.13 

109.33 

Parbati 

Rural 

0.50 

8.17 

0.59 

7.30 

0.74 

10.46 

0.82 

23.37 

Urban 

0.08 

5.35 

0.10 

16.72 

0.15 

20.87 

0.18 

12.67 

Total 

0.58 

13.52 

0.69 

24.02 

0.88 

31.33 

1.00 

36.04 

Sabi 

Rural 

1.72 

30.27 

2.00 

28.38 

2.46 

42.46 

2.75 

81.44 

Urban 

0.32 

21.57 

0.42 

59.35 

0.61 

73.10 

0.74 

52.29 

Total 

2.04 

51.84 

2.42 

87.73 

3.08 

115.56 

3.49 

133.73 

Banas 

Rural 

9.33 

160.74 

10.82 

511.62 

13.33 

703.69 

14.85 

436.53 

Urban 

5.56 

385.14 

6.86 

318.12 

9.31 

391.74 

10.98 

831.47 

Total 

14.89 

545.88 

17.69 

829.74 

22.64 

1,095.43 

25.84 

1,268.00 

Chambal 

Rural 

4.88 

79.20 

5.51 

194.69 

6.56 

276.30 

7.23 

205.14 

Urban 

2.09 

142.96 

2.68 

156.44 

3.76 

186.20 

4.46 

329.80 

Total 

6.97 

222.16 

8.19 

351.13 

10.32 

462.50 

11.69 

534.94 

Mahi 

Rural 

4.65 

75.44 

5.70 

25.24 

7.57 

29.82 

8.68 

246.47 

Urban 

0.36 

22.83 

0.39 

161.72 

0.45 

214.78 

0.53 

35.44 

Total 

5.01 

98.27 

6.09 

186.96 

8.02 

244.60 

9.21 

281.91 

Sabarmati 

Rural 

0.79 

13.77 

0.96 

0.43 

1.25 

0.51 

1.42 

41.84 

Urban 

0.01 

0.36 

0.01 

28.25 

0.01 

36.74 

0.01 

0.53 

Total 

0.80 

14.13 

0.97 

28.68 

1.25 

37.25 

1.43 

42.37 

Luni 

Rural 

8.58 

234.48 

10.36 

263.57 

13.54 

341.83 

15.42 

610.25 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River 

Basin 

Type 

2010 

2020 

2040 

2060 

Popul¬ 

ation, 

millions 

Demand, 

MmVyr 

Popul¬ 

ation, 

millions 

Demand, 

MmVyr 

Popul¬ 

ation, 

millions 

Demand, 

MmVyr 

Popul¬ 

ation, 

millions 

Demand, 

MmVyr 

Urban 

3.01 

208.88 

3.56 

409.77 

4.61 

535.71 

5.42 

403.05 

Total 

11.60 

443.36 

13.92 

673.34 

18.14 

877.54 

20.84 

1,013.30 

West 

Banas 

Rural 

0.33 

5.33 

0.38 

10.84 

0.47 

15.83 

0.53 

14.99 

Urban 

0.13 

8.54 

0.16 

10.85 

0.23 

13.44 

0.28 

19.07 

Total 

0.46 

13.87 

0.54 

21.69 

0.70 

29.27 

0.80 

34.06 

Sukli 

Rural 

0.19 

3.12 

0.22 

0.54 

0.28 

0.76 

0.31 

8.77 

Urban 

0.01 

0.43 

0.01 

6.35 

0.01 

7.85 

0.02 

0.91 

Total 

0.20 

3.55 

0.23 

6.89 

0.29 

8.61 

0.33 

9.68 

Other 
Nallahs of 
Jalore 

Rural 

0.32 

8.46 

0.39 

2.79 

0.52 

3.84 

0.59 

22.85 

Urban 

0.03 

2.31 

0.04 

15.15 

0.05 

20.01 

0.07 

4.91 

Total 

0.36 

10.77 

0.43 

17.94 

0.57 

23.85 

0.66 

27.76 

Ghaggar 

Rural 

0.76 

12.27 

0.84 

24.33 

0.98 

28.58 

1.07 

30.45 

Urban 

0.32 

21.75 

0.35 

23.85 

0.41 

27.81 

0.47 

32.62 

Total 

1.07 

34.02 

1.19 

48.18 

1.39 

56.39 

1.54 

63.07 

Outside 

Rural 

10.26 

269.02 

11.96 

271.37 

14.91 

344.90 

16.71 

645.22 

Urban 

3.27 

225.21 

3.82 

459.99 

4.84 

575.15 

5.62 

401.44 

Total 

13.53 

494.23 

15.78 

731.36 

19.75 

920.05 

22.33 

1,046.66 

Grand 

Total 

Rural 

51.50 

1,073.46 

60.43 

1,499.30 

75.84 

2,024.34 

85.18 

2,822.13 

Urban 

17.05 

1,171.91 

20.71 

1,997.20 

27.63 

2,511.20 

32.59 

2,394.83 

Total 

68.55 

2,245.37 

81.14 

3,496.50 

103.47 

4,535.54 

117.77 

5,216.96 


The institutional demand is considered as 5% of domestic demand, accordingly 
institutional demand has been added to Basin / Sub-Basin level urban and rural gross 
domestic water demand. Table 5.2 shows the combined basin wise domestic and 
institutional gross water demand. 

Table 5.2: Combined Basin wise Domestic and Institutional Gross Water Demand 


River 

Basin 

Type 

Combined Domestic and Institutional 
Gross Water Demand, MmVyr 

2010 

2020 

2040 

2060 

Shekhawati 

Rural 

70.96 

44.66 

62.82 

155.80 

Urban 

35.44 

119.58 

141.64 

74.38 

Total 

106.40 

164.24 

204.46 

230.18 

Ruparail 

Rural 

27.18 

45.36 

72.85 

76.62 

Urban 

34.74 

54.62 

68.38 

88.88 

Total 

61.93 

99.98 

141.23 

165.50 

Banganga 

Rural 

56.69 

53.00 

70.86 

166.28 

Urban 

43.14 

117.22 

147.95 

84.96 

Total 

99.84 

170.23 

218.81 

251.24 

Gambhir 

Rural 

27.03 

23.09 

30.09 

78.86 

Urban 

19.58 

55.76 

70.21 

35.94 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River 

Basin 

Type 

Combined Domestic and Institutional 
Gross Water Demand, Mm 3 /yr 

2010 

2020 

2040 

2060 

Total 

46.61 

78.85 

100.31 

114.80 

Parbati 

Rural 

8.57 

7.67 

10.98 

24.53 

Urban 

5.62 

17.56 

21.92 

13.30 

Total 

14.19 

25.23 

32.90 

37.84 

Sabi 

Rural 

31.78 

29.80 

44.58 

85.51 

Urban 

22.65 

62.32 

76.75 

54.90 

Total 

54.43 

92.12 

121.34 

140.42 

Banas 

Rural 

168.78 

537.20 

738.87 

458.35 

Urban 

404.40 

334.02 

411.33 

873.04 

Total 

573.17 

871.22 

1,150.20 

1,331.40 

Chambal 

Rural 

83.16 

204.42 

290.12 

215.39 

Urban 

150.11 

164.26 

195.52 

346.29 

Total 

233.26 

368.68 

485.63 

561.68 

Mahi 

Rural 

79.21 

26.50 

31.31 

258.79 

Urban 

23.97 

169.80 

225.52 

37.21 

Total 

103.18 

196.31 

256.83 

296.00 

Sabarmati 

Rural 

14.45 

0.45 

0.54 

43.94 

Urban 

0.38 

29.66 

38.58 

0.56 

Total 

14.83 

30.11 

39.11 

44.49 

Luni 

Rural 

246.21 

276.75 

358.92 

640.76 

Urban 

219.32 

430.26 

562.50 

423.20 

Total 

465.53 

707.01 

921.42 

1,063.97 

West 

Banas 

Rural 

5.60 

11.38 

16.62 

15.74 

Urban 

8.97 

11.40 

14.11 

20.02 

Total 

14.57 

22.78 

30.73 

35.77 

Sukli 

Rural 

3.27 

0.57 

0.80 

9.20 

Urban 

0.45 

6.67 

8.24 

0.96 

Total 

3.72 

7.24 

9.04 

10.16 

Other 
Nallahs of 
Jalore 

Rural 

8.89 

2.93 

4.03 

23.99 

Urban 

2.43 

15.91 

21.01 

5.16 

Total 

11.31 

18.84 

25.04 

29.15 

Ghaggar 

Rural 

12.88 

25.55 

30.01 

31.98 

Urban 

22.84 

25.04 

29.20 

34.25 

Total 

35.72 

50.59 

59.21 

66.23 

Outside 

Rural 

282.47 

284.94 

362.15 

677.48 

Urban 

236.47 

482.99 

603.91 

421.51 

Total 

518.94 

767.93 

966.05 

1,098.99 

Grand 

Total 

Rural 

1,127.13 

1,574.27 

2,125.56 

2,963.24 

Urban 

1,230.51 

2,097.06 

2,636.76 

2,514.57 

Total 

2,357.64 

3,671.33 

4,762.32 

5,477.81 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


5.3 Livestock Water Demand 

The current livestock population i.e. population in 2010 is not available with Animal 
Husbandry Department of Rajasthan. The Animal Husbandry department of Rajasthan 
State does livestock census in every five years. The latest livestock census was carried 
out in 2007 and the next livestock census is carried out in October / November 2012, 
the results of which are still not published till the end of January 2014. The figures of 
livestock census of 2007 upto Tehsil and village level have been collected from the 
Animal Husbandry department of GoR. 

There is no definite trend of the livestock i.e. increasing or decreasing. The Rajasthan 
State is a drought prone State. It faces frequent droughts, almost once in 3-4 years and 
sometime continuously for three four years. This affects livestock population. 
Thousands even lacs of animals die in drought years due to shortage of water and 
fodder. Therefore, some definite criteria cannot be evolved for future projections of the 
livestock. The livestock population was 49.650 million in 1983. It decreased to 40.917 
million in 1988 and increased to 48.445 million in 1992 and again increased to 54.055 
million in 1997 and then decreased to 49.136 million in 2003 and again increased to 
56.585 million in 2007. Thus some time the population is increasing and some time 
decreasing. After 2007, there has been drought in 2008 and 2009 where as there have 
been good rains in 2010 and 2011 in the State. In these circumstances, no definite 
predictions can be made about livestock population. The matter of livestock projections 
was discussed with the statistical wing of Animal Husbandry Department of GoR. They 
were of the same opinion that because of the above mentioned constraints, they do not 
do the livestock projections. 

However, on the basis of available data of livestock census for 12 times (1951 to 2007), 
the trend diagrams for the various main categories of domestic animals, such as cattle, 
buffalos, sheep, goats, camels, pigs, poultry and remaining others (dogs, horses, 
donkeys, rabbits etc.) have been plotted. Viewing these graphs, it comes out that cattle 
population is very much fluctuating and has a decline trend. Buffalo, sheep and goat, 
though have fluctuating population, but overall have an increasing trend. Similarly 
trend diagram for camels is also very much fluctuating. There were rising trend in 
population from 1950 to 1970, then it remained almost constant upto 1985 and after 
that it is declining. One of its reason may be mechanisation due to which the demand of 
such animals has reduced which resulted decrement in their population. The trend 
diagram of pigs and poultry is almost similar though fluctuating but have increasing 
tread. The reason may be that these both supplement the food requirement of the 
people. The most important is the trend graph of the animals such as horses, donkeys, 
dogs, rabbits etc. Now a days, the people do not keep rabbits and dog population. This 
is also being discouraged by their sterilization. Similarly due to fast mechanisation the 
horse and donkey population is reducing at a fast pace. 

However, based on available figures and trends projections of livestock for the year 
2010, 2020, 2040 and 2060 have been done over the 2007 population census figures. 
Livestock growth factors for the year 2010, 2020, 2040 and 2060 over the 2007 
population figures for different categories of the livestock have been worked out. The 
basin-wise projected population of livestock for different categories have been shown 
in Table 5.3(a) to 5.3(d). 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


According to information from Animal Husbandry Department the daily water 
consumption by different animals is as follows. 


lpcd 

Cows 65 

Buffaloes 65 

Sheep 6 

Goats 5 

Horses 60 

Asses 60 

Camels 65 

Pigs 17 

Ducks 3 

Rabbits 0.3 

Elephants 150 

Poultry 0.25 


On the basis of water demand per capita per day given above, the water demand for 
different categories of livestock has been worked out District wise and Block wise. The 
relation between Block and Basin / Sub-Basin has been achieved by GIS on area 
proportional basis, accordingly, the livestock water demand has been transferred to 
Basin / Sub-Basin level. 

The basin wise summary of Livestock water demand for present (2010) and upto year 
2060 is given in Table 5.4. 

Table 5.4: Basin-wise Present (2010) and Projected Livestock Water Demand 


River Basin 

Water Demand, Mm 3 /yr 

2010 

2020 

2040 

2060 

Shekhawati 

32.92 

35.68 

41.21 

46.75 

Ruparail 

13.17 

14.61 

17.48 

20.34 

Banganga 

30.46 

33.65 

40.01 

46.42 

Gambhir 

12.71 

14.00 

16.55 

19.14 

Parbati 

6.11 

6.67 

7.81 

8.95 

Sabi 

15.86 

17.56 

20.99 

24.43 

Banas 

122.86 

130.69 

146.41 

162.23 

Chambal 

71.47 

75.73 

84.22 

92.77 

Mahi 

61.61 

64.16 

69.34 

74.57 

Sabarmati 

6.23 

6.47 

6.96 

7.44 

Luni 

96.35 

102.14 

113.61 

125.22 

West Banas 

3.41 

3.58 

3.90 

4.23 

Sukli 

2.64 

2.84 

3.24 

3.64 

Other Nallahs of Jalore 

4.13 

4.43 

5.01 

5.61 

Ghaggar 

12.11 

12.64 

13.67 

14.73 

Outside 

132.71 

139.14 

152.01 

165.15 

State Total 

624.75 

663.99 

742.41 

821.62 
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5.4 Wildlife Water Demand 

Rajasthan has two national parks - Keoladeo Ghana National Park near Bharatpur and 
Desert National Park near Jaisalmer, 25 Sanctuaries and 33 closed areas. To sustain and 
develop these national parks, sanctuaries and closed areas, and to restore the natural 
habitat, the relevant authorities provide water holes, eradicate and exercise grazing 
control in the respective areas. 

The source of water, its quantity and quality are major factors affecting the Keoladeo 
wetland ecology. The Gambhir and Banganga river systems, at the confluence of which 
this national park is located, bring water to it. Water from the Gambhir is brought into 
the Ajan Bund through Pichuna canal, and from Banganga through Uchain canal. The 
amount of water supplied to this park during the 1970s and 1980s varied from a 
minimum of 0.017 Mm 3 /yr in 1986 to a maximum of 15.32 Mm 3 /yr in 1985. In most of 
the years it was about 14 Mm 3 /yr. Rajasthan forest Department is allocated 14 Mm 3 /yr 
of water by the Water Resources Department. 

The total number of wild animals as per the 2010 census is 261,233 or 0.26 million. 
This number is very small in comparison with the livestock which is 56.59 million, plus 
some other livestock such as dogs, horse, donkeys, poultry, rabbits etc. 

Thus, the number of wildlife can be taken as about 0.46% of livestock. But water is 
also needed by other unaccounted wildlife. Therefore, a provision of 1% of livestock 
water demand is considered by the Consultants as proper for a realistic assessment of 
water demand for wildlife. 

Hence, wildlife water requirements are taken as 1% of livestock demand (in each 
planning stage) for the state as a whole, and this value has been distributed between the 
blocks in proportion to the forest areas in these blocks for the year 2010. The relation 
between Block and Basins / Sub-Basins has been achieved by GIS on area proportional 
basis, accordingly, the wildlife water demand has been transferred to Basins / Sub- 
Basins level. 

Table 5.5: Basin-wise Present (2010) and Projected Wildlife Water Demand 


River Basin 

Water Demand, MnrVyr 

2010 

2020 

2040 

2060 

Shekhawati 

0.18 

0.19 

0.21 

0.24 

Ruparail 

0.23 

0.24 

0.27 

0.30 

Banganga 

14.25 

14.26 

14.29 

14.33 

Gambhir 

0.14 

0.15 

0.16 

0.18 

Parbati 

0.12 

0.12 

0.14 

0.15 

Sabi 

0.20 

0.21 

0.23 

0.26 

Banas 

0.87 

0.93 

1.04 

1.15 

Chambal 

1.65 

1.75 

1.95 

2.17 

Mahi 

1.15 

1.22 

1.37 

1.51 

Sabarmati 

0.69 

0.73 

0.82 

0.90 

Luni 

0.42 

0.44 

0.49 

0.55 

West Banas 

0.17 

0.18 

0.20 

0.22 

Sukli 

0.03 

0.04 

0.04 

0.04 

Other Nallahs of Jalore 

0.01 

0.01 

0.01 

0.01 

Ghaggar 

0.00 

0.00 

0.00 

0.00 
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River Basin 

Water Demand, Mm /yr 

2010 

2020 

2040 

2060 

Outside 

0.16 

0.17 

0.19 

0.21 

State Total 

20.25 

20.64 

21.42 

22.22 


5.5 Power Station's Cooling Water Demand 

Rajasthan does not have any large potential for hydroelectric power development, and 
has to depend for its future requirements of hydro-power on other States, and to a large 
extent on thermal and nuclear power plants to be installed within the State. Rajasthan 
has large resources of lignite, and many lignite-based power projects have already been 
planned and more can be planned for its future needs. With the gas finds at several 
places, including Rajasthan, the potential of gas-based thermal power station has also 
increased. With increase in the thermal power generation water requirements for 
cooling of station would increase correspondingly. 

On an average, the consumptive water requirements of conventional thermal power 
station (TPS) amount to between 2.5 and 4.5 Mm 3 /yr per 100 MW for different types 
and sizes of plants. For super TPPs at Suratgarh and Kota the demand has been 
estimated as 7.15 Mm 3 /yr per 100 MW. For gas based TPP the water requirement 
remains between 2.5 to 5.6 Mm 3 /yr per 100 MW. In case of Giral TPP the water 
demand remains between 4.3 to 6.5 MmVyr per 100 MW. Nuclear power station 
require much larger quantities of cooling water for the condenser and other auxiliaries, 
as well as for the heat transport system between the reactor and the steam generator, but 
the consumptive use of water is lower than that of conventional thermal power station. 
The consumptive use of water in nuclear power stations is about 3 Mm 3 /yr, or 0.1 
m 3 /sec per 100 MW. 

The State owned power generation plants with their installed capacities and water 
requirement are shown in Table 5.6. The installed capacities of existing projects run by 
the agencies other than Rajasthan Vidhyut Utpadan Nigam Limited (RVUNL) and their 
respective installed capacities and water requirements have been shown in Table 5.7. 
(The water demand for power generation is consumptive use demand only) 

Table 5.6: State Owned (RVUNL) Power Generation Plants Up to 2010 


District 

Block 

Name of Power Plant 

Installed 

Capacity, 

MW 

Water 

Demand, 

Mm 3 /yr 

Banswara 

Bagidora 

Mahi Hydel Project 

140.000 

12.60 

Ghatol 

RMC-I, Mahi (Hydel) 

0.800 

0.04 

Ghatol 

RMC-II, Mahi (Hydel) 

0.165 

0.01 

Baran 

Anta 

Mangrol Hydel Project 

6.000 

0.27 

Chhabra 

Chhabra TPP, Stage I, Phase I (Unit 1 &2) 

500.000 

14.16 

Barmer 

Sheo 

Giral Lignite TPS Unit 1&2 

250.000 

10.72 

Bikaner 

Khajuwala 

Pugal Mini Hydel Project -1 

1.500 

0.07 

Khajuwala 

Pugal Mini Hydel Project - II 

0.650 

0.03 

Kolayat 

Birsalpur Hydel Power House 

0.535 

0.02 

Kolayat 

Charanwala Hydel Station 

1.200 

0.05 

Dhaulpur 

Dhaulpur 

Dhaulpur Gas Combined Cycle, Stage-I 

330.000 

17.86 

Ganganagar 

Suratgarh 

Anoopgarh Hydel Station, Anoopgarh 

9.000 

0.41 
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District 

Block 

Name of Power Plant 

Installed 

Capacity, 

MW 

Water 

Demand, 

MmVyr 


Suratgarh 

Suratgarh Super TPS Stage I to IV (Unit-1 to 6) 

1500.000 

107.16 

Hanumangarh 

Hanumangarh 

Suratgarh Mini Hydel Power House, Lakhuwali 

4.000 

0.18 

Jaisalmer 

Sam 

Ramgarh Gas TPS 

35.500 

1.55 

Sam 

Ramgarh Gas TPS (Extn.) 

75.000 

3.27 

Kota 

Ladpura 

Kota Super TPS Stage I to V (Unit 1 to 7) 

1240.000 

88.66 



Total 

4094.350 

257.06 


Source: Rajasthan Rajya Vidyut Prasaran Nigam Limited (RRVPNL), Jaipur 


Table 5.7: Other Than State Owned Power Generation Plants Up to 2010 


District 

Block 

Name of Power Plant 

Installed 

Capacity, 

MW 

Water 

Demand, 

Mm 3 /yr 

Bar an 

Anta 

Anta GPS 

413.000 

23.13 

Bikaner 

Bikaner 

Palana Lignite 

120.000 

7.80 

Bikaner 

Barsinghsar Lignite by NTPC 

240.000 

15.60 

Chittaurgarh 

Bhainsrorgarh 

RAPP (Nuclear) Unit 1 to 6 

1180.000 

52.31 

Chittaurgarh 

Chittaurgarh TPS 

220.000 

9.90 

Jodhpur 

Osian 

Solar Thermal, Matharia 

30.000 

1.42 



Total 

2203.000 

110.16 


Source: - Tahal-WAPCOS Study, 1998 and Private Sector Projects 


No projections of Power demand or installed capacities of Nuclear power plants is 
available. However information has been collected for the thermal power plants (Coal 
based, Gas based and Giral TPP) from RVUNL to be installed between the year 2011 
to 2020 and after the year 2020. 

Further programme of installation of Power Plants is not available. Therefore the 
consultants have considered the sources of water, where the power plants can be 
proposed to be installed by 2040 and 2060. It has been assumed that expansion of 
power generation will be mainly on three sources of water viz. IGNP, Chambal and 
Mahi. 

Increase in water demand from 2020 to 2030 is estimated as 35.4%. Hence, the same 
factor has been applied to arrive at the increase in demand from 2030 to 2040 only on 
the demand of areas where expansion can be expected considering the three sources of 
water mentioned above. Based on this, the increase in water demand from 2020 to 2040 
is estimated as 67.8% which has been applied to arrive at the increase in demand from 
2040 to 2060 only on the demand of areas where further expansion can be expected 
considering the three sources of water mentioned above. 

The cooling water requirement for power sector has been assessed for specific locations 
where power plants exist. The location of power plants in terms of Basins / Sub-Basins 
has been achieved by GIS, accordingly, the power station's cooling water demand has 
been duly transferred on its location in Basins / Sub-Basins as presented in Table 5.8. 
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Table 5.8: Present and Projected Water Demand for Power Stations 


River Basin 

Consumptive Water Requirement in 
Mm 3 /year 

2010 

2020 

2040 

2060 

Shekhawati 

- 

- 

- 

- 

Ruparail 

- 

- 

- 

- 

Banganga 

- 

- 

- 

- 

Gambhir 

- 

- 

- 

- 

Parbati 

17.86 

26.79 

29.95 

38.15 

Sabi 

- 

- 

- 

- 

Banas 

9.90 

9.90 

38.25 

38.25 

Chambal 

178.26 

432.81 

627.08 

788.82 

Mahi 

0.05 

113.33 

153.43 

257.43 

Sabarmati 

- 

- 

- 

- 

Luni 

12.14 

86.33 

156.12 

253.73 

West Banas 

- 

- 

- 

- 

Sukli 

- 

- 

- 

- 

Other Nallahs of 

Jalore 

- 

- 

- 

- 

Ghaggar 

- 

- 

- 

- 

Outside 

135.38 

228.00 

260.78 

345.80 

State Total 

353.59 

897.16 

1,265.61 

1,722.18 


5.6 Industrial Water Demand 

The Rajasthan State Industrial Development and Investment Corporation (RIICO) have 
assessed industrial water demand on the basis of industrial area developed. The present 
industrial water requirements have been estimated at 4.54 m 3 per acre per day (i.e. 
11.22 m 3 per ha per day) of industrial area developed. 

The block-wise distribution of the industrial areas was taken from the district Industrial 
Profile reports prepared by MSME-Development Institute under Ministry of MSME 
(Micro, Small and Medium and Enterprises), Govt, of India. On the basis of norms of 
RIICO, the industrial water demand for industries in RIICO area scattered in various 
blocks of Rajasthan has been worked out. Besides it, there are many industries outside 
the RIICO area at various locations. For the industries outside RIICO area it has been 
assumed that their requirement would be 20% of the water demand of the RIICO area. 
Besides it, at some, locations, there are industries having more than 20% industrial area 
and having more water demand than that of RIICO area. Such information collected 
from industry department and from WRD reports of 2009, have been incorporated 
while working out water demand outside RIICO area (The water requirement for 
industries are consumptive requirement only). 

The projections have been made for the year 2020, 2040 and 2060. It is anticipated that, 
due to globalization there would be rapid expansion of industries which will result 
increase in water demand also. It has been estimated that there would be 25% more 
water demand in the next decade. Hence while projecting water demand 25% increase 
per decade has been considered. The future projections of water demand for industries 
district-wise and block-wise have been worked out. 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

26 




























STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Since, the water requirement for industrial sector has been calculated on specific 
locations where clusters of industries exist. The location of the industrial units (cluster) 
in terms of Basins has been achieved by GIS, accordingly, the industrial water demand 
has been transferred by its location in Basins. Table 5.9 presents basin-wise industrial 
development and present and projected industrial water demand as per the water 
requirement norms and projection assumptions discussed above. 

Table 5.9: Basin-wise Present (2010) and Projected Industrial Water Demand 


S. No. 

Basin 

RIICO 

Area 

Outside 
RIICO Area 

Water Demand, MmVyr 

Land 

Acquired, 

Acres 

Water 

Requirement, 

MmVyr 

Water 

Requirement, 

MmVyr 

2010 

2020 

2040 

2060 

1 

Shekhawati 

6,062.29 

10.05 

8.87 

18.92 

23.67 

37.00 

57.82 

2 

Ruparail 

3,577.42 

5.94 

1.17 

7.12 

8.91 

13.92 

21.75 

3 

Banganga 

1,256.36 

2.08 

0.41 

2.48 

3.12 

4.88 

7.62 

4 

Gambhir 

1,344.99 

2.23 

0.69 

2.91 

3.65 

5.70 

8.91 

5 

Parbati 

923.36 

1.53 

0.31 

1.84 

2.30 

3.59 

5.61 

6 

Sabi 

5,771.50 

9.57 

1.91 

11.48 

14.36 

22.44 

35.07 

7 

Banas 

11,605.10 

19.26 

115.69 

134.96 

170.85 

266.93 

417.09 

8 

Chambal 

5,020.85 

8.32 

34.47 

42.78 

53.51 

83.60 

130.65 

9 

Mahi 

1,625.57 

2.70 

18.32 

21.02 

28.64 

44.75 

69.93 

10 

Sabarmati 

211.66 

0.35 

1.00 

1.35 

1.87 

2.92 

4.57 

11 

Luni 

8,973.35 

14.86 

12.05 

26.91 

33.68 

52.63 

82.23 

12 

West Banas 

798.46 

1.32 

2.53 

3.85 

4.81 

7.51 

11.74 

13 

Sukli 

113.59 

0.19 

0.04 

0.22 

0.28 

0.44 

0.68 

14 

Other Nallahs 
of Jalore 

42.85 

0.07 

0.02 

0.08 

0.11 

0.17 

0.26 

15 

Ghaggar 

422.07 

0.69 

0.22 

0.91 

1.14 

1.78 

2.79 

16 

Outside Basin 

6,941.43 

11.49 

8.81 

20.30 

25.39 

39.65 

61.93 


Total 

54,690.85 

90.65 

206.48 

297.13 

376.28 

587.92 

918.66 


5.7 Summary 

Total projected non-agricultural water demands are summarized in Table 5.10 below. 
Table 5.10: Summary of Non-Aqricultural Water Demands, Mm 3 /yr 


River 

Basin 

Planning 

Stage, 

Year 

Non-Agricultural Water Demands^ Mm /yr 

Domestic 

(including 

Institutional) 

Livestock 

Wildlife 

Power 

Industrial 

Total 

Shekhawati 

2010 

106.40 

32.92 

0.18 

0.00 

18.92 

158.42 

2020 

164.24 

35.68 

0.19 

0.00 

23.67 

223.78 

2040 

204.46 

41.21 

0.21 

0.00 

37.00 

282.88 

2060 

230.18 

46.75 

0.24 

0.00 

57.82 

334.98 

Ruparail 

2010 

61.93 

13.17 

0.23 

0.00 

7.12 

82.44 

2020 

99.98 

14.61 

0.24 

0.00 

8.91 

123.73 

2040 

141.23 

17.48 

0.27 

0.00 

13.92 

172.90 

2060 

165.50 

20.34 

0.30 

0.00 

21.75 

207.90 

Banganga 

2010 

99.84 

30.46 

14.25 

0.00 

2.48 

147.03 

2020 

170.23 

33.65 

14.26 

0.00 

3.12 

221.26 
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River 

Basin 

Planning 

Stage, 

Year 

Non-Agricultural Water Demands^ Mm /yr 

Domestic 

(including 

Institutional) 

Livestock 

Wildlife 

Power 

Industrial 

Total 

2040 

218.81 

40.01 

14.29 

0.00 

4.88 

277.99 

2060 

251.24 

46.42 

14.33 

0.00 

7.62 

319.60 

Gambhir 

2010 

46.61 

12.71 

0.14 

0.00 

2.91 

62.36 

2020 

78.85 

14.00 

0.15 

0.00 

3.65 

96.64 

2040 

100.31 

16.55 

0.16 

0.00 

5.70 

122.72 

2060 

114.80 

19.14 

0.18 

0.00 

8.91 

143.03 

Parbati 

2010 

14.19 

6.11 

0.12 

17.86 

1.84 

40.12 

2020 

25.23 

6.67 

0.12 

26.79 

2.30 

61.11 

2040 

32.90 

7.81 

0.14 

29.95 

3.59 

74.38 

2060 

37.84 

8.95 

0.15 

38.15 

5.61 

90.70 

Sabi 

2010 

54.43 

15.86 

0.20 

0.00 

11.48 

81.96 

2020 

92.12 

17.56 

0.21 

0.00 

14.36 

124.25 

2040 

121.34 

20.99 

0.23 

0.00 

22.44 

165.00 

2060 

140.42 

24.43 

0.26 

0.00 

35.07 

200.18 

Banas 

2010 

573.17 

122.86 

0.87 

9.90 

134.96 

841.77 

2020 

871.22 

130.69 

0.93 

9.90 

170.85 

1,183.59 

2040 

1,150.20 

146.41 

1.04 

38.25 

266.93 

1,602.83 

2060 

1,331.40 

162.23 

1.15 

38.25 

417.09 

1,950.11 

Chambal 

2010 

233.26 

71.47 

1.65 

178.26 

42.78 

527.43 

2020 

368.68 

75.73 

1.75 

432.81 

53.51 

932.48 

2040 

485.63 

84.22 

1.95 

627.08 

83.60 

1,282.48 

2060 

561.68 

92.77 

2.17 

788.82 

130.65 

1,576.09 

Mahi 

2010 

103.18 

61.61 

1.15 

0.05 

21.02 

187.00 

2020 

196.31 

64.16 

1.22 

113.33 

28.64 

403.66 

2040 

256.83 

69.34 

1.37 

153.43 

44.75 

525.72 

2060 

296.00 

74.57 

1.51 

257.43 

69.93 

699.44 

Sabarmati 

2010 

14.83 

6.23 

0.69 

0.00 

1.35 

23.10 

2020 

30.11 

6.47 

0.73 

0.00 

1.87 

39.18 

2040 

39.11 

6.96 

0.82 

0.00 

2.92 

49.82 

2060 

44.49 

7.44 

0.90 

0.00 

4.57 

57.40 

Luni 

2010 

465.53 

96.35 

0.42 

12.14 

26.91 

601.35 

2020 

707.01 

102.14 

0.44 

86.33 

33.68 

929.60 

2040 

921.42 

113.61 

0.49 

156.12 

52.63 

1,244.28 

2060 

1,063.97 

125.22 

0.55 

253.73 

82.23 

1,525.69 

West 

Banas 

2010 

14.57 

3.41 

0.17 

0.00 

3.85 

22.00 

2020 

22.78 

3.58 

0.18 

0.00 

4.81 

31.34 

2040 

30.73 

3.90 

0.20 

0.00 

7.51 

42.34 

2060 

35.77 

4.23 

0.22 

0.00 

11.74 

51.97 

Sukli 

2010 

3.72 

2.64 

0.03 

0.00 

0.22 

6.62 

2020 

7.24 

2.84 

0.04 

0.00 

0.28 

10.38 

2040 

9.04 

3.24 

0.04 

0.00 

0.44 

12.76 

2060 

10.16 

3.64 

0.04 

0.00 

0.68 

14.53 

Other 
Nallahs of 
Jalore 

2010 

11.31 

4.13 

0.01 

0.00 

0.08 

15.53 

2020 

18.84 

4.43 

0.01 

0.00 

0.11 

23.39 

2040 

25.04 

5.01 

0.01 

0.00 

0.17 

30.23 

2060 

29.15 

5.61 

0.01 

0.00 

0.26 

35.03 

Ghaggar 

2010 

35.72 

12.11 

0.00 

0.00 

0.91 

48.74 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River 

Basin 

Planning 

Stage, 

Year 

Non-Agricultural Water Demands^ Mm /yr 

Domestic 

(including 

Institutional) 

Livestock 

Wildlife 

Power 

Industrial 

Total 

2020 

50.59 

12.64 

0.00 

0.00 

1.14 

64.37 

2040 

59.21 

13.67 

0.00 

0.00 

1.78 

74.67 

2060 

66.23 

14.73 

0.00 

0.00 

2.79 

83.75 

Outside 

2010 

518.94 

132.71 

0.16 

135.38 

20.30 

807.49 

2020 

767.93 

139.14 

0.17 

228.00 

25.39 

1,160.63 

2040 

966.05 

152.01 

0.19 

260.78 

39.65 

1,418.68 

2060 

1,098.99 

165.15 

0.21 

345.80 

61.93 

1,672.07 

Grand 

Total 

2010 

2,357.64 

624.75 

20.25 

353.59 

297.13 

3,653.36 

2020 

3,671.33 

663.99 

20.64 

897.16 

376.28 

5,629.40 

2040 

4,762.32 

742.41 

21.42 

1,265.61 

587.92 

7,379.68 

2060 

5,477.81 

821.62 

22.22 

1,722.18 

918.66 

8,962.49 


5.8 Crop Water Requirement 

Crop water requirement has been defined as “the depth of water needed to meet the 
water losses through evapotranspiration (ET crop) of a disease-free crop, growing in 
large fields under non-restricting soil conditions, including soil water and fertility and 
achieving full production potential under the given growing environment”. 

Assessing crop water requirements accurately on the basis of field measurements is 
time-consuming and costly. Therefore, certain computational methods have been 
developed and tested, with a view to obtain results that can be applied at short notice 
for project planning. Out of several methods, the modified Penman method was 
adopted by the Food and Agriculture Organization (FAO) of the United Nations in 
1977 and published as Irrigation and Drainage Paper No. 24 - “Crop Water 
Requirements”. 

5.8.1 The Mod/tied Penman Method 

The form of the equation used in the modified Penman method is: 

ETo = C [W.Rn+( 1 -W).f(u).(ea-ed)], 

Where, 

ETo = reference crop evapotranspiration in mm/day 

W = temperature-related weighing factor 

Rn = net radiation in equivalent evapotranspiration in mm/day. 

f(u) = wind related functions 

(ea - ed) = difference between the saturation vapour pressure at mean air 
temperature and the mean actual vapour pressure of the air, 
both in mbar 

C = adjustment factor to compensate for the effect of day and night 

weather conditions. 

Due to the interdependence of the variables composing the equation, the correct use of 
units in all variables is important. 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


5.8.2 Net Crop Water Requirement 

Computation of net crop water requirements was aimed at a full meeting of crop water 
deficits in order to realise the yield potential of crops after considering the effective 
rainfall and available soil moisture. The computational procedure involves simulation 
of the water balance within the effective root zone of the crop on a monthly basis. 

5.8.3 Net irrigation Demand 

Using the net crop water requirement for major crops in each District at various 
dependability levels and the crop-basket (Rabi + Kharif) as per the prevailing pattern in 
the irrigated areas, the weighted average net irrigation demands for each district has 
been estimated in mm as shown in Table 5.11. These values when multiplied with 10 
gives the net irrigation water demand in m 3 /ha. 

The project-wise (surface-water-irrigated projects) total net irrigation demand (in Mm ) 
at various dependability were arrived at by using the data in hectares on Culturable 
Command Area (CCA) of these projects collected from Water Resources Department, 
Govt, of Rajasthan and the estimated net irrigation water requirement in m 3 /ha. For the 
areas outside the CCA of surface-water-irrigated projects the net irrigation demand has 
been estimated block-wise at various dependability levels by using the data in hectares 
on potential irrigable areas and the estimated net irrigation water requirement in m 3 /ha. 

Gross irrigation water demands have been computed by applying the factors of on-farm 
and off-farm irrigation efficiency to the net irrigation water demand for individual 
surface-water-irrigated projects and areas outside the CCA of surface-water-irrigated 
projects in each block, considering the type of water source. The data related to on-farm 
and off-farm efficiency for present situation has been taken as per existing condition of 
projects, while for future improved efficiency figures resulting from implementation of 
suggested rehabilitation and upgrading measures have been considered. 


Table 5.11: District-wise weighted net crop water requirement (in mm) 


Dependability 

Weighted Net Crop Water Requirement, mm 

Levels 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

District: 

Ajmer 

25% 

70.1 

60.5 

24.9 

8.9 

11.0 

13.8 

13.3 

14.7 

14.7 

14.3 

26.6 

54.7 

327.5 

50% 

70.4 

60.8 

25.0 

9.0 

12.7 

16.2 

15.6 

17.3 

17.3 

16.1 

27.0 

55.2 

342.6 

75% 

71.0 

61.3 

25.2 

9.1 

15.5 

20.4 

20.1 

22.4 

22.8 

19.5 

27.7 

56.2 

371.2 

90% 

71.3 

61.5 

25.3 

9.1 

17.5 

23.3 

23.1 

25.8 

26.3 

21.8 

28.2 

56.7 

389.9 

District: 

Alwar 

25% 

78.4 

60.2 

17.5 

2.7 

1.6 

0.6 

1.0 

1.4 

1.6 

24.5 

46.0 

54.7 

290.2 

50% 

78.7 

60.3 

17.6 

2.7 

1.6 

0.7 

1.2 

1.7 

2.0 

24.9 

46.3 

54.9 

292.6 

75% 

79.2 

60.7 

17.7 

2.7 

1.8 

0.9 

1.6 

2.4 

2.9 

25.6 

46.7 

55.3 

297.5 

90% 

79.6 

61.1 

17.8 

2.7 

2.0 

1.2 

2.1 

3.1 

3.6 

26.1 

46.9 

55.6 

301.8 

District: 

Banswara 

25% 

107.8 

101.8 

35.8 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

25.7 

80.0 

351.4 

50% 

108.1 

102.0 

35.9 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

25.7 

80.2 

352.2 

75% 

108.7 

102.6 

36.1 

0.2 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

25.9 

80.6 

354.3 

90% 

109.0 

102.9 

36.2 

0.2 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

25.9 

80.9 

355.3 
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Dependability 

Weighted Net Crop Water Requirement, mm 

Levels 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

District: 

Baran 

25% 

75.8 

52.2 

14.5 

0.3 

0.1 

0.0 

3.7 

3.3 

3.6 

34.4 

61.8 

74.4 

324.1 

50% 

76.1 

52.4 

14.5 

0.3 

0.1 

0.0 

3.9 

3.5 

3.8 

34.8 

62.1 

74.7 

326.2 

75% 

76.6 

52.7 

14.6 

0.3 

0.1 

0.0 

4.3 

3.9 

4.3 

35.5 

62.6 

75.3 

330.2 

90% 

76.8 

52.8 

14.6 

0.3 

0.1 

0.1 

4.6 

4.2 

4.6 

35.8 

62.9 

75.5 

332.3 

District: 

Barmer 

25% 

77.9 

25.3 

2.6 

0.1 

0.1 

0.1 

1.6 

2.8 

3.8 

5.0 

47.1 

76.9 

243.3 

50% 

78.5 

25.5 

2.6 

0.1 

0.1 

0.1 

2.1 

3.9 

5.2 

5.5 

47.5 

77.5 

248.6 

75% 

78.8 

25.6 

2.6 

0.1 

0.1 

0.1 

3.5 

6.3 

8.4 

6.7 

47.7 

77.8 

257.7 

90% 

78.8 

25.7 

2.7 

0.1 

0.1 

0.1 

4.2 

7.7 

10.2 

7.4 

47.8 

77.9 

262.7 

District: 

Bharatpur 

25% 

67.5 

51.7 

13.9 

0.4 

0.4 

0.3 

0.9 

0.8 

0.9 

20.2 

38.4 

47.6 

243.0 

50% 

70.1 

54.0 

14.7 

0.5 

0.4 

0.4 

1.0 

0.8 

0.9 

20.4 

39.3 

49.6 

252.1 

75% 

77.4 

60.7 

16.9 

0.5 

0.4 

0.4 

1.1 

0.9 

1.1 

20.7 

41.1 

55.0 

276.2 

90% 

76.5 

59.8 

16.6 

0.5 

0.5 

0.4 

1.1 

1.0 

1.1 

20.9 

41.1 

54.2 

273.7 

District: 

Bhilwara 

25% 

84.6 

75.0 

25.4 

1.9 

7.1 

9.5 

9.1 

9.6 

8.7 

12.6 

29.5 

63.2 

336.2 

50% 

84.9 

75.2 

25.5 

1.9 

8.1 

11.0 

10.4 

11.0 

9.9 

13.5 

29.7 

63.5 

344.6 

75% 

85.5 

75.7 

25.7 

2.0 

10.0 

13.7 

13.0 

13.9 

12.6 

15.3 

30.0 

64.0 

361.4 

90% 

85.7 

76.0 

25.9 

2.1 

11.3 

15.5 

14.8 

15.8 

14.4 

16.5 

30.2 

64.3 

372.5 

District: 

I 

Mkaner 

25% 

36.5 

35.5 

14.1 

0.0 

0.9 

1.4 

13.3 

17.8 

23.8 

15.1 

18.6 

26.6 

203.6 

50% 

36.7 

35.7 

14.2 

0.0 

1.1 

1.6 

17.1 

22.9 

30.7 

18.4 

18.8 

26.7 

223.9 

75% 

36.9 

35.9 

14.3 

0.0 

1.4 

2.0 

24.0 

32.1 

43.1 

24.3 

18.9 

26.9 

259.8 

90% 

37.0 

36.1 

14.3 

0.0 

1.6 

2.3 

28.7 

38.5 

51.7 

28.4 

19.0 

27.0 

284.6 

District: 

Bundi 

25% 

83.1 

71.2 

22.6 

0.4 

0.1 

0.1 

26.0 

23.3 

25.4 

35.1 

34.7 

61.6 

383.6 

50% 

83.4 

71.4 

22.7 

0.4 

0.1 

0.1 

27.6 

24.7 

27.0 

36.7 

35.0 

61.8 

390.9 

75% 

83.8 

71.8 

22.8 

0.4 

0.1 

0.1 

30.6 

27.7 

30.2 

39.5 

35.4 

62.2 

404.6 

90% 

84.0 

72.0 

22.9 

0.4 

0.1 

0.1 

32.6 

29.6 

32.3 

41.3 

35.7 

62.3 

413.3 

District: 

Chittorgar] 

h 

25% 

90.1 

73.8 

22.3 

0.6 

2.2 

2.9 

3.2 

3.2 

2.9 

18.5 

41.7 

66.5 

327.9 

50% 

90.5 

74.1 

22.4 

0.6 

2.5 

3.4 

3.6 

3.7 

3.3 

19.0 

42.0 

66.7 

331.8 

75% 

91.0 

74.6 

22.6 

0.6 

3.1 

4.2 

4.4 

4.5 

4.0 

19.6 

42.3 

67.2 

338.1 

90% 

91.3 

74.8 

22.6 

0.6 

3.5 

4.8 

5.0 

5.1 

4.5 

20.1 

42.5 

67.4 

342.2 

District: 

Churu 

25% 

46.0 

40.6 

14.2 

0.0 

0.0 

0.0 

10.6 

14.3 

20.1 

15.0 

22.9 

34.2 

217.9 

50% 

46.2 

40.8 

14.3 

0.0 

0.0 

0.0 

13.8 

18.7 

26.3 

17.8 

23.1 

34.4 

235.4 

75% 

46.5 

41.0 

14.4 

0.0 

0.0 

0.0 

19.7 

26.8 

37.7 

22.9 

23.2 

34.6 

266.8 

90% 

46.6 

41.2 

14.4 

0.0 

0.0 

0.0 

23.7 

32.3 

45.4 

26.3 

23.3 

34.8 

288.0 

District: 

Dausa 

25% 

74.2 

60.6 

17.9 

0.6 

0.2 

0.2 

1.4 

1.8 

2.5 

16.4 

35.6 

53.3 

264.7 

50% 

74.5 

60.8 

18.0 

0.6 

0.2 

0.2 

1.8 

2.3 

3.2 

16.9 

35.8 

53.6 

267.9 

75% 

74.9 

61.1 

18.0 

0.6 

0.2 

0.2 

2.5 

3.2 

4.4 

17.6 

36.1 

53.8 

272.6 

90% 

75.2 

61.3 

18.1 

0.6 

0.2 

0.2 

2.9 

3.8 

5.3 

18.1 

36.2 

54.0 

275.9 

District: 

I 

)holpur 

25% 

78.2 

62.4 

17.9 

0.3 

0.3 

0.2 

0.2 

0.1 

0.2 

18.3 

39.4 

55.7 

273.2 

50% 

78.6 

62.7 

17.9 

0.4 

0.3 

0.3 

0.2 

0.1 

0.2 

18.5 

39.8 

56.0 

275.0 

75% 

79.1 

63.2 

18.1 

0.4 

0.3 

0.3 

0.2 

0.1 

0.3 

18.8 

40.1 

56.4 

277.3 
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Dependability 

Weighted Net Crop Water Requirement, mm 

Levels 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

90% 

79.4 

63.4 

18.1 

0.4 

0.3 

0.3 

0.2 

0.1 

0.3 

18.9 

40.3 

56.6 

278.3 

District: 

Dungarpur 

25% 

110.3 

103.3 

35.9 

0.4 

0.3 

0.3 

0.3 

0.2 

0.2 

0.5 

25.8 

81.8 

359.3 

50% 

110.6 

103.5 

36.0 

0.4 

0.3 

0.4 

0.3 

0.3 

0.2 

0.5 

25.8 

82.0 

360.3 

75% 

111.2 

104.1 

36.3 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.6 

26.0 

82.4 

362.7 

90% 

111.5 

104.4 

36.4 

0.4 

0.4 

0.5 

0.4 

0.4 

0.3 

0.6 

26.0 

82.7 

364.0 

District: 

Gan 

ganagar 

25% 

45.3 

36.6 

11.6 

1.6 

14.6 

20.3 

21.4 

23.6 

21.0 

25.4 

25.2 

32.5 

279.1 

50% 

45.6 

36.8 

11.7 

1.6 

16.9 

23.6 

25.1 

27.9 

24.9 

28.0 

25.4 

32.7 

300.2 

75% 

45.9 

37.0 

11.8 

1.7 

21.0 

29.5 

32.2 

36.3 

32.4 

32.5 

25.6 

32.9 

338.8 

90% 

46.0 

37.1 

11.9 

1.8 

23.9 

33.7 

37.0 

41.9 

37.5 

35.6 

25.7 

33.0 

365.1 

District: 

Hanumang 

arh 

25% 

45.0 

39.2 

12.8 

0.3 

16.9 

24.6 

28.9 

30.8 

27.7 

26.0 

18.4 

32.8 

303.4 

50% 

45.2 

39.4 

12.8 

0.3 

19.9 

28.9 

33.6 

36.0 

32.4 

29.2 

18.6 

32.9 

329.2 

75% 

45.4 

39.6 

12.9 

0.4 

25.0 

36.4 

41.9 

45.5 

41.0 

34.8 

18.7 

33.1 

374.7 

90% 

45.6 

39.7 

12.9 

0.4 

28.6 

41.7 

47.7 

52.1 

46.9 

38.8 

18.8 

33.2 

406.4 

District: 

Jaipur 

25% 

80.5 

70.4 

24.7 

4.9 

0.3 

0.1 

3.5 

5.1 

7.1 

13.9 

33.3 

59.4 

303.2 

50% 

80.8 

70.7 

24.8 

4.9 

0.3 

0.1 

4.6 

6.6 

9.2 

14.9 

33.6 

59.6 

310.1 

75% 

81.3 

71.2 

24.9 

5.0 

0.4 

0.1 

6.7 

9.7 

13.5 

16.8 

33.8 

60.1 

323.5 

90% 

81.6 

71.4 

25.0 

5.0 

0.4 

0.1 

8.0 

11.8 

16.3 

18.1 

34.0 

60.3 

332.0 

District: 

Jaisalmer 

25% 

59.3 

38.7 

12.0 

0.0 

0.1 

0.1 

4.6 

6.8 

8.7 

14.8 

41.5 

49.4 

236.0 

50% 

59.7 

38.9 

12.1 

0.0 

0.1 

0.1 

5.9 

8.8 

11.3 

16.1 

41.8 

49.8 

244.6 

75% 

60.1 

39.3 

12.2 

0.0 

0.1 

0.1 

8.7 

13.0 

16.6 

18.3 

42.1 

50.1 

260.6 

90% 

60.3 

39.4 

12.2 

0.0 

0.1 

0.1 

10.5 

15.7 

20.0 

19.8 

42.3 

50.3 

270.7 

District: 

Jalore 

25% 

89.7 

37.8 

6.1 

0.6 

0.3 

0.3 

1.2 

1.9 

2.5 

16.1 

57.3 

79.3 

293.1 

50% 

90.2 

38.0 

6.1 

0.6 

0.3 

0.3 

1.6 

2.5 

3.3 

16.5 

57.7 

79.7 

296.8 

75% 

90.6 

38.3 

6.2 

0.6 

0.3 

0.4 

2.4 

3.8 

5.0 

17.3 

58.0 

80.1 

303.0 

90% 

90.8 

38.4 

6.2 

0.6 

0.4 

0.5 

2.8 

4.6 

6.1 

17.8 

58.1 

80.3 

306.6 

District: 

Jhalawar 

25% 

66.4 

45.1 

19.6 

7.5 

8.4 

7.0 

5.8 

4.5 

4.8 

34.6 

66.2 

83.4 

353.3 

50% 

66.6 

45.3 

19.8 

7.7 

8.7 

7.3 

6.0 

4.8 

5.0 

34.9 

66.5 

83.7 

356.3 

75% 

67.1 

45.7 

20.3 

8.2 

9.3 

7.8 

6.5 

5.1 

5.4 

35.6 

67.2 

84.6 

362.8 

90% 

67.3 

45.9 

20.6 

8.6 

9.7 

8.1 

6.8 

5.4 

5.7 

35.9 

67.5 

84.9 

366.4 

District: 

Jhunjhunu 

25% 

59.2 

51.2 

17.2 

0.8 

0.4 

0.0 

2.1 

3.8 

5.0 

13.8 

31.3 

42.3 

227.1 

50% 

59.5 

51.5 

17.3 

0.8 

0.4 

0.0 

2.8 

5.0 

6.7 

14.6 

31.5 

42.5 

232.6 

75% 

59.9 

51.7 

17.4 

0.8 

0.4 

0.0 

4.5 

8.0 

10.7 

16.1 

31.8 

42.8 

244.1 

90% 

60.1 

52.0 

17.5 

0.8 

0.4 

0.0 

5.4 

9.7 

12.9 

17.0 

32.0 

43.0 

250.8 

District: 

J 

odhpur 

25% 

50.1 

29.4 

10.8 

5.9 

4.9 

3.0 

10.7 

14.8 

19.2 

18.6 

30.0 

40.7 

238.1 

50% 

50.4 

29.6 

10.8 

5.9 

5.3 

3.6 

13.8 

19.1 

25.0 

21.2 

30.3 

41.0 

256.0 

75% 

50.7 

29.7 

10.8 

5.9 

6.0 

4.5 

19.7 

27.8 

36.5 

26.3 

30.6 

41.4 

289.9 

90% 

50.8 

29.9 

10.9 

5.9 

6.4 

5.1 

23.6 

33.4 

44.0 

29.6 

30.8 

41.6 

312.0 

District: 

Karaul] 

i 

25% 

80.8 

66.7 

20.1 

0.6 

0.3 

0.3 

0.2 

0.2 

0.3 

15.6 

36.6 

58.0 

279.7 

50% 

81.2 

67.0 

20.2 

0.7 

0.3 

0.3 

0.2 

0.2 

0.3 

15.7 

36.9 

58.3 

281.3 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Dependability 

Weighted Net Crop Water Requirement, mm 

Levels 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

75% 

81.8 

67.4 

20.3 

0.7 

0.4 

0.3 

0.3 

0.3 

0.4 

15.9 

37.2 

58.7 

283.7 

90% 

82.1 

67.6 

20.4 

0.7 

0.4 

0.4 

0.3 

0.3 

0.4 

16.0 

37.4 

58.9 

284.9 

District: 

Kota 

25% 

76.6 

55.6 

16.1 

0.5 

0.2 

0.1 

10.2 

9.0 

9.8 

36.1 

55.8 

70.8 

340.8 

50% 

76.9 

55.8 

16.2 

0.5 

0.2 

0.2 

10.8 

9.5 

10.4 

36.8 

56.2 

71.1 

344.6 

75% 

77.4 

56.1 

16.2 

0.5 

0.2 

0.2 

11.9 

10.5 

11.4 

38.1 

56.7 

71.6 

350.8 

90% 

77.6 

56.3 

16.3 

0.5 

0.2 

0.2 

12.6 

11.1 

12.1 

38.9 

57.0 

71.8 

354.6 

District: 

Nagaur 

25% 

58.4 

39.3 

12.7 

3.0 

5.0 

5.2 

8.7 

11.9 

13.4 

12.7 

30.2 

48.9 

249.4 

50% 

58.8 

39.5 

12.8 

3.0 

5.6 

6.1 

10.9 

15.1 

17.3 

14.5 

30.5 

49.3 

263.4 

75% 

59.1 

39.7 

12.8 

3.0 

6.7 

7.7 

15.5 

22.1 

25.8 

18.1 

30.6 

49.5 

290.6 

90% 

59.2 

39.8 

12.8 

3.0 

7.5 

8.8 

18.5 

26.4 

31.0 

20.3 

30.7 

49.6 

307.6 

District: 

Pali 

25% 

88.5 

68.8 

21.3 

1.2 

4.7 

6.2 

5.7 

6.3 

6.0 

15.0 

37.6 

67.2 

328.5 

50% 

88.9 

69.1 

21.4 

1.2 

5.4 

7.1 

6.5 

7.2 

6.9 

15.8 

37.9 

67.6 

335.0 

75% 

89.4 

69.5 

21.6 

1.2 

6.6 

8.8 

8.3 

9.3 

9.0 

17.1 

38.3 

68.2 

347.3 

90% 

89.7 

69.7 

21.6 

1.3 

7.5 

10.1 

9.5 

10.7 

10.4 

18.0 

38.5 

68.5 

355.5 

District: 

Pratapgarh 

25% 

96.1 

88.5 

31.2 

0.8 

0.4 

0.2 

0.2 

0.1 

0.2 

4.0 

30.4 

71.7 

323.8 

50% 

96.5 

88.7 

31.3 

0.8 

0.5 

0.3 

0.2 

0.2 

0.2 

4.1 

30.5 

72.0 

325.3 

75% 

97.1 

89.3 

31.5 

0.8 

0.5 

0.3 

0.2 

0.2 

0.2 

4.1 

30.7 

72.4 

327.3 

90% 

97.3 

89.6 

31.6 

0.8 

0.5 

0.3 

0.2 

0.2 

0.3 

4.2 

30.8 

72.6 

328.4 

District: 

Rajsamand 

25% 

72.6 

66.0 

22.3 

1.1 

12.9 

18.5 

15.4 

16.3 

13.3 

13.2 

22.6 

54.4 

328.6 

50% 

72.9 

66.2 

22.4 

1.1 

15.1 

21.7 

18.0 

19.1 

15.6 

14.8 

22.8 

54.6 

344.3 

75% 

73.3 

66.6 

22.5 

1.2 

19.0 

27.3 

22.7 

24.1 

19.8 

17.8 

23.0 

55.1 

372.4 

90% 

73.5 

66.8 

22.6 

1.2 

21.7 

31.3 

26.0 

27.6 

22.7 

19.9 

23.1 

55.3 

391.7 

District: 

Sawai Madhopur 

25% 

81.0 

57.6 

13.6 

0.4 

0.1 

0.1 

0.2 

0.2 

1.1 

31.5 

55.5 

56.7 

298.0 

50% 

81.5 

57.9 

13.6 

0.4 

0.1 

0.1 

0.2 

0.3 

1.3 

31.9 

56.1 

57.1 

300.5 

75% 

82.1 

58.3 

13.7 

0.4 

0.2 

0.1 

0.3 

0.4 

1.7 

32.5 

56.7 

57.8 

304.2 

90% 

82.4 

58.5 

13.7 

0.4 

0.2 

0.1 

0.4 

0.5 

2.0 

32.8 

57.1 

58.2 

306.3 

District: 

Sikar 

25% 

54.3 

47.6 

16.0 

1.1 

0.5 

0.1 

6.5 

10.4 

13.7 

13.7 

24.8 

39.5 

228.2 

50% 

54.5 

47.9 

16.1 

1.1 

0.5 

0.1 

8.5 

13.6 

18.1 

15.5 

25.0 

39.7 

240.6 

75% 

54.8 

48.1 

16.2 

1.1 

0.5 

0.1 

12.7 

20.3 

27.2 

19.1 

25.2 

40.0 

265.3 

90% 

55.0 

48.3 

16.2 

1.1 

0.5 

0.1 

15.3 

24.4 

32.8 

21.4 

25.3 

40.1 

280.5 

District: 

Sirohi 

25% 

86.4 

71.8 

26.9 

7.7 

3.3 

4.2 

5.7 

6.6 

7.5 

15.3 

34.7 

64.6 

334.7 

50% 

86.8 

72.0 

27.1 

7.8 

3.8 

4.9 

6.8 

8.0 

9.1 

16.2 

34.9 

64.9 

342.3 

75% 

87.3 

72.5 

27.3 

7.9 

4.6 

6.1 

9.0 

10.7 

12.3 

18.0 

35.3 

65.4 

356.4 

90% 

87.5 

72.7 

27.4 

8.0 

5.2 

6.9 

10.5 

12.5 

14.5 

19.2 

35.5 

65.7 

365.6 

District: 

Tonk 

25% 

81.1 

57.3 

13.4 

0.6 

0.2 

0.3 

0.5 

0.6 

1.0 

30.7 

55.0 

56.9 

297.6 

50% 

81.5 

57.5 

13.5 

0.6 

0.2 

0.3 

0.5 

0.7 

1.2 

31.0 

55.4 

57.2 

299.6 

75% 

82.1 

58.0 

13.6 

0.6 

0.3 

0.4 

0.7 

1.0 

1.7 

31.5 

55.9 

57.7 

303.5 

90% 

82.4 

58.1 

13.6 

0.6 

0.3 

0.4 

0.9 

1.2 

2.0 

31.8 

56.2 

58.0 

305.5 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Dependability 

Weighted Net Crop Water Requirement, mm 

Levels 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

District: 

Udaipur 

25% 

99.6 

88.9 

29.3 

0.7 

0.6 

0.7 

0.5 

0.5 

0.4 

7.6 

32.9 

73.6 

335.3 

50% 

99.9 

89.1 

29.4 

0.7 

0.7 

0.7 

0.6 

0.5 

0.5 

7.7 

33.0 

73.8 

336.6 

75% 

100.5 

89.6 

29.6 

0.8 

0.8 

0.9 

0.7 

0.7 

0.6 

7.9 

33.3 

74.2 

339.6 

90% 

100.8 

89.9 

29.7 

0.8 

0.8 

1.0 

0.8 

0.7 

0.6 

7.9 

33.4 

74.5 

340.9 


5.9 Water Balance Assessments 

Water demand assessment and projected values for planning stages 2010, 2020, 2040 
and 2060 at Micro watershed level and for each water demand sector are given in 
Appendix 1. A map of Rajasthan representing the main features of each micro 
watershed is given in the back-pocket of the report (Map 1: Main Features of Micro 
Watersheds related to Water Balance). This map helps to visualize the location of the 
following elements: river basin, sub-basin, micro watershed, towns, industries, power 
plants, major/medium dams or diversions and their associated command area. 

Likewise, water supply for planning stages 2010, 2020, 2040 and 2060, by consumer 
sector (Domestic Urban, Domestic Rural, livestock, Wildlife, Power, Industries, 
Agriculture (Inside Command), Agriculture (Outside Command) for dependability 
levels of 25%, 50%, 75% and 90% are also given in Appendix 1. 

In line with the State Water Policy, priority of supply has been applied to the various 
consumers using WEAP Model (for details see Final Report No. 4.6: Water Supply and 
Demand by Districts) and accordingly water supply and demand balance has been 
carried out Micro watershed wise and then aggregated to sub-basin and basin level. The 
Micro watershed level results are given in Appendix 1 and the sub-basin and basin level 
summary is given below for various basins. 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 








O O 
rsl ^ 
O O 
rsl rsl 

> _>. 
Q. Q_ 
Q_ Q_ 
13 13 

LO LO 

m 3 


o o 

rsl rsl 

"D "D 

c c 

03 03 

E E 

CD CD 

O O 

m 3 


o o 

T—I 

O O 

rsl rsl 

> _>. 

Q. Q_ 

Q_ Q_ 

3 3 

LO LO 

■ □ 

o o 

I 

o o 

rsl rsl 

"O "O 

c c 

03 03 

E E 

CD CD 

o o 

Cl JU 



oooooooooo 

cr>oor^uDLn^-rorsiTH 


o 

c\j 

i^r 

CD 

_Q 

E 

CD 

-t—> 

Q_ 

CD 

CO 


00 

r^. 

o 

oo 

(T 

o 

r^. 

C\J 


tr 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

174 






















































































































































































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


"O 

c 

0 

o 

CD 

O 

CM 

O 

Xl - 

o 

CM 

O 

CM 

O 

CM 


O 
CM 
c n 
0 
a 
0 

CO 

a 

c 

'c 

c 

_0 

CL 


< 

o 

o 

0 

-g 

'c/d 

_c 

> 

Q 

Q 

D 

CO 

"O 

c 

0 

"O 

c 

0 

E 

0 

a 

"0 


3 

O 

a 

< 


n) 

0 

DQ 

i_ 

0 

a 

a 

0 

sz 

0 

o\ 

vq 

un 

2 

3 

W) 


_Q 

0 

"O 

c 

0 

Q 

0 

Cl 





o 

UD 


o 

o 

fNl 

cr> 


o 

uo 


o 

LO 

fNl 

fN 


o 

UD 

VP 

on 

o 

O 

CNI 

LO 


O 

(JO 

VP 

ON 

O 

LO 

(NJ 

fNl 


O 

nP 

ON 

o 

O 

fNl 

CT> 


O 

NO 

ON 

o 

LO 

fNl 

r-N 


o 

'sj - 

NO 

ON 

o 

O 

fNl 

LO 


o 

'sj- 


o 

LO 

fNl 

fNl 


O 

fNl 


o 

o 

fNl 

cr> 


o 

fNl 

nP 

ON 

o 

LO 

fNl 

in 


o 

fNl 

nP 

ON 

o 

o 

(NJ 

LO 


o 

fNl 

as 

o 

LO 

fNl 

(Nl 


o 

T —1 

nP 

ON 

o 

O 

(NJ 

CT> 


O 

T —1 

nP 

ON 

o 

LO 

(Nl 

IN. 


O 

T —1 


o 

o 

(Nl 

LO 


o 

T —1 

NP 

ON 

o 

LO 

(NJ 

(Nl 


> 

Q. 

a. 


"D 

C 

03 

£ 

CD 

Cl 


O 

O 


o 

o 

rsi 


O 

O 

o 


o 

o 

00 


o 

o 

<x> 


o 

o 

'vf 


o 

o 

rsi 


o 


o 

(M 

sL' 

0 

_Q 

E 
0 
-t— 1 

Q_ 

0 

CO 


00 

r^. 

O 

00 

E 

o 

r^. 

CM 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

175 

























"O 

c 

05 

O 

CD 

O 

CM 

O 

O 

CM 

O 

CM 

O 

CM 


O 
CM 
c n 
0 
a 
0 

CO 

a 

_c 

'c 

c 

05 


< 

O 

O 

o 

-g 

'0 

O 

> 

Q 

a 

D 

CO 

"O 

c 

0 

■O 

c 

0 

E 

0 

Q 

"0 


g 

a 

< 


0 

0 

CQ 

l_ 

0 

a 

a 

0 

sz 

0 


0 

0 

< 

0 

'■*—> 

C 

0 
H—> 

o 

CL 

3 

LL 

a 

_c 

0 

“D 

"0 

C 

o 

O 

"O 

c 

0 

vP 

o x 

O 

CD 

sO 

(T 

LO 

sO 

0 s 

O 

LO 

sP 

o N 

LO 

eg 

_0 

0 

> 

0 


_Q 

0 

"O 

c 

0 

Q 

0 

Cl 


o 

in 

2 

3 

W) 

E 



o 

0 

O 

r\i 


o 

cr> 




o 

0 

o 

r\i 


LO 


o 

tO 

O 

cm 


o 

LO 


o 

UD 

O 

cm 


LO 

CM 


O 

^1- 

o 

cm 


NO 

ON 

o 

cr> 





o 

o 

cm 


LO 


o 

o 

rsi 


o 

LO 


o 

o 

CM 


LO 

CM 


O 

r\i 

o 

CM 


O 

cr> 


o 

CM 

o 

rsi 


LO 

1^ 


o 

CM 

O 

r\i 


o 

LO 


o 

rsi 

O 

rsi 


LO 

cm 


O 

T—I 

o 

rsi 


o 

cr> 


_>- 

CL 

CL 


CD 

Q 



V —I \0 
tH 0 s - 

O 0 
cm ^ 


O O 
cm 0 


o 0 

CM CM 


oooooooooo 

cnoor'N.uDLn'Nf-mrMT-H 


O 

eg 

sL' 

0 

_Q 

E 

CD 

-t— 1 

Q_ 

0 

CO 


00 

r^. 

o 

oo 

E 

o 

r^. 

CM 


=H= 

tr 

o 

Q_ 
0 
C C 


Identification of New Projects in Water Surplus Basins 

176 































































































































"O 

_c 

c 

.. 

05 

O 

O 

T- 

CD 

o 

O 

eg 

CM 

1 

eg 

O 

O 

o 

o 

eg 

CM 

0 

O 

“O 

C\J 

0 

o 

CM 

O 

0 

O 

O 

-*—> 


0 

o 

0 

C\J 

CL 

c n 

c 

0 

— 

a 

0 

0 

0 



CO 

< 

a 

"O 

c 

0 


-1—» 

c 

0 

c 

a 

05 


CL 


1— 

o 

"0 

-i—» 

< 

O 

O 

< 

O 

E 

o 

D 

■o 

E 

'_0 

X 


0 

o 


> 

a 

Q 

_c 

a 

0 

CO 

“D 

"0 

"O 

C 

c 

o 

0 

O 

■o 

c 

0 

E 

"O 

c 

0 

0 

sO 

Q 

O 


03 

"0 

.. 

i— 

13 

sO 

(T 

1 

LO 

D 


O 


a 

sO 

0 s 

< 

O 

LO 

c 

, 

'0 

sO 

q\ 

0 

LO 

GO 

eg 

l_ 

0 

0 

a 

0 

a 

> 

0 

0 

_c 

_i 

CD 

> 
H — » 

H 

Z5 

0 

in 

"O 

<u 

c 

^ 0 

So Q 

• i-H 

0 

Lh 

Cl 



o 

tO 

O 

CM 


O 

cr> 




o 

CO 

o 

rsi 


LO 


o 

to 

o 

rsi 


o 

LO 


o 

to 

o 

rsi 


LO 

Cvl 


o 

O 

CM 


o 

cr> 



O NO 
^ os 

o £ 

CM ^ 


O SO 

■nT °> 

O ° 

CM LO 

> 

O NO Q- 

$> Q_ 
° LO ZJ 

rsi ^ to 


O NP 
CM °> 
O O 
rsi cn 


"D 

c 

CO 

£ 

cu 

Cl 


O NP 

CM 

O LO 
rsi 


O NO 
CM °> 
O ° 
CM LO 


O NP 
CM £ 

o LO 

CM CM 


t_J nP 

O o 
rsi cr> 


nP 

t-H 

O LO 

rsi ^ 


\o 
tH os 

o ° 

CM LO 


'—J nP 
tH os 

O ^ 
CM CM 


00 to 




rsi 


O 


O 

CM 

i^T 

CD 

_Q 

E 

CD 

-t—' 

Q_ 

CD 

CO 


00 

r^. 

o 

co 

CC 

o 

rs. 

CM 


=H= 

tr 

o 

Q_ 

CD 

0 C 


Identification of New Projects in Water Surplus Basins 

177 




















































































TJ 

S 

g 

S 

QJ 

13 

U 

G 

3 

*E 

ox 

CO 

■ 

Si 

o 

s 


o 

QJ 

OX 

CO 

In 

a-> 

o 

u 


ft 

& 

G 

cza 


CD 

H 


o 

U 

<D 

a-> 


co 

ft 

5-h 

cO 

ox 

OX) 

cO 

ft 

o 


C/3 

CD 


G 

# o 

ft 

OX) 

co 

I 

g 

o 

a 

'— 

<2 

73 

§ 


a) 

73 


a 

co 

o 

a 


0) 

5-h 

<D 

ft 


<D 

> 

<d 


X) 

cO 

73 

G 

CD 

Oh 

<D 

73 

73 

§ 

c/3 

CD 

OX) 

cO 

C/3 ✓—n 

00 

0X)$ 

1-2 

a ^ 

3 CO 
Oh W 


s< TO 
ON g 


CD 

43 




$-H 

o 
ft in 


73 

§ 

00 

NO 


'G 

g 

CO 

i 

13 

3 

u 

ft 

ox 

CO 

QJ 

43 


O 

ox 

2 

QJ 

> 

O 

V 

ft 

ft 

G 

CZ> 


in 


co 

OX) 

E 

73 

g 

cO 

00 

NO 

in 

JD 

G 

H 


o 

o 

a 

<d 

<D 


73 

§ 

CD 

OX) 

co 


7f 


o 

u 

<D 

a) 


OX) 

.5 

’2 

§ 


& # 
> ON 
00 


<N 


O 

U 

CD 

<D 


< 

u 

u 

a) 

73 


73 

G 

cO 

O 

o 

G 

<D 

<D 


0) 

ft 

G 

O 

OX) 

.2 

G 

<D 

ft 

0) 

73 


0) 

73 


ON 

ON 

ON 

73 

G 

cO 


cO 


<D 

ft 

73 

§ 

cO 

§ 

<D 


O 

<N 

i 

<N 

O 

O 

<N 


NO c^ > 


CO 

<D 


m 

in 

G 

<D 

0) 


CD 

ft 


O -j-i cd 

CD ^ ^ 

g 3 s * 


CD cO 
> ‘ft 
O G 
O 0 

■i—t 

>^ o 

ft ^ 


< 

U 

U 

0 

73 


ft: 
G 

C/3 C 

CD 

43 

H 


• 2 


OX) 

.2 

ft 

(D 

3 

ft 

G 

O 

o 


cO 

ft 

OX) 

G 

ft 

G 

73 

73 

O 

to 

OX) 


G 

£ 


X 

cO 


(D 

ft 

OX) 

.2 

ft 

CD 

*C/3 

G 

O 

o 


l> 

^ ft 

CD > 
*h CD 
G ^ 
OX) 

E ft 

73 ft 

, G J2 
* G 
00 £ 

^ & 
in 73 


7 j- 

O 

C\J 


CD 

_Q 

E 

a) 

-t—> 

Q_ 

CD 

c n 


00 

o 

co 

E 

d 

7 j- 

r^. 

7 j- 

c\j 


g- 

=H= 

tr 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

178 





.c 

<0 

* 

=3 

o 


co 

oj 


o o 
o o o 

o -H -H 
-h X X 

X ^ ^ 
^ VO 
in 


7 : M o o 
u3^u 
1^00 

^ 2 ~ ^ 
7 * 13 ’o ’o 

,3yoo 


M cn i- 


OOOO 

u u u u 


o 

a> 

's 5 

Oh 

3 

c3 
bi0 


O 

(N 

1 

<N 

O 

O 

(N 


cb 

CD 


<D <D 

3 3 

) C/3 C/3 

c c 
o o 
U U 


< < 


(N 


3 

o 

£ 


c 

'(/) 

03 

DO 

CD 

■g 

'0 

"3 

O 


o 

c 

"co 

03 

_Q 

1 

-Q 

CO 


"D 

0 

c 

0 

E 

01 

03 


£ 

0 

o 

c 

_0 

0 

DO 

"D 

C 

0 

E 

0 

Q 

■o 

c 

0 

> 

Q 

Q 

3 

CO 

L_ 

0 

0 

5 


Ov 

Vc> 

m] 

in 

*C3 


H 


Agriculture Supply 

Coverage, % 

A out 

r? 


77.6% 

69.2% 

47.9% 

41.6% 

83.1% 

00 

cn 

51.1% 

44.3% 

83.0% 

73.4% 

50.5% 

43.6% 

82.9% 

<N 

cn 

49.9% 

42.9% 

s 

cn 

1.9% 

1.7% 

1.2% 

1.0% 

2.0% 

00 

1.3% 

1.1% 

2.0% 

00 

1.2% 

1.1% 

2.0% 

00 

1.2% 

1.1% 

A in 

<N 

94.6% 

83.8% 

63.8% 

54.7% 

99.6% 

95.4% 

76.9% 

65.8% 

99.5% 

95.0% 

75.9% 

64.9% 

99.4% 

94.6% 

74.7% 

63.7% 

Unmet Non 
Agriculture 

Demand, 

MmVyr 

- 

O 

O 

d 

O 

O 

O 

O 

O 

d 

O 

O 

O 

O 

O 

d 

0 

0 

d 

O 

O 

d 

O 

O 

d 

O 

O 

d 

O 

O 

d 

O 

O 

O 

O 

O 

d 

O 

O 

d 

0 

0 

d 

O 

O 

O 

O 

O 

O 

Supply, Mm 3 /yr 

A out 

O 

cn 

00 

d 

00 

d 

in 

vo 

d 

<N 

vo 

d 

00 

00 

d 

vo 

00 

d 

ov 

vo 

d 

0.66 

00 

00 

d 

vo 

00 

d 

OV 

vo 

O 

m 

vo 

d 

00 

00 

d 

vo 

00 

d 

00 

vo 

d 

0.64 

A in 

OV 

0 

in 

d 

vo 

154.41 

134.08 

124.79 

189.33 

196.71 

180.95 

167.99 

189.16 

195.89 

178.68 

165.71 

188.97 

195.11 

175.69 

69X91 

Non 

Agriculture 

00 

00 

cn 

i> 

00 

cn 

00 

cn 

00 

cn 

10.02 

10.02 

10.02 

10.02 

12.05 

12.05 

12.05 

12.05 

14.58 

14.58 

14.58 

14.58 

Demand, Mm Vyr 

A out 

/—■V 

W 

0 

vo 

q 


vo 

cn 

ov 

vo 

q 


vo 

cn 

ov 

vo 

q 

O 

vo 

cn 

ov 

vo 

q 


vo 

cn 

ov 


VO 

43.32 

47.64 

55.27 

60.55 

43.32 

47.64 

55.27 

60.55 

43.32 

47.64 

55.27 

60.55 

43.32 

47.64 

55.27 

60.55 

A in 

m 

169.72 

O 

<N 

00 

210.26 

PV8ZZ 

11061 

206.24 

235.29 

255.21 

11061 

206.24 

235.29 

255.21 

11061 

206.24 

235.29 

255.21 

Non 

Agriculture 


00 

cn 

00 

cn 

00 

cn 

00 

cn 

10.02 

10.02 

10.02 

10.02 

12.05 

12.05 

12.05 

12.05 

14.58 

14.58 

14.58 

14.58 

Dependability, 

% 

cn 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

<N 

2010 

2020 

2040 

2060 

Sub-Basin 

- 

Fragmented 


o 

c\j 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

00 

E 

o 

^t 

r^. 

^t 

c\j 


^t 

=H= 

tr 

o 

Q_ 

0 

DC 


Identification of New Projects in Water Surplus Basins 

179 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


C 

CD 

0 

CD 

0 

"D 

'_CD 

o 

H— 

o 

c 

CD 

03 

_Q 

i 

_Q 

CO 


_Q 

CO 


0 

o 

c 

_0 

03 

CD 

"O 

c 

0 

E 

0 

Q 

"D 

C 

0 

_> 

Q 

Q 

CO 

1— 

0 

0 


O 

in 

<L> 

1 


H 


Agriculture Supply 
Coverage, % 

A out 

0 


■ 

' 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


m 

■ 

■ 

' 

■ 

■ 

■ 

■ 

' 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

A in 

<N 

84.9% 

73.6% 

60.9% 

52.9% 

99.8% 

92.7% 

77.2% 

66.9% 

99.7% 

92.2% 

76.5% 

66.2% 

99.6% 

91.5% 

75.8% 

65.6% 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

000 

Supply, Mm 3 /yr 

A out 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

000 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

A in 

G\ 

1,019.65 

953.50 

892.30 

836.56 

1,295.30 

1,298.24 

1,222.36 

1,142.93 

1,294.21 

1,290.21 

1,211.82 

1,132.44 

1,293.28 

00 

o 

00 

<N 

O 

On 

o 

o 

<N 

1,121.47 

Non 

Agriculture 

00 

64.37 

64.37 

64.37 

64.37 

m 

00 

OO 

84.83 

m 

00 

OO 

CO 

00 

00 

eoooi 

100.03 

eoooi 

eoooi 

114.87 

114.87 

114.87 

114.87 

Demand, MmVyr 

A out 

s 

w 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

000 

000 

000 

000 

A in 

in 

1,201.02 

1,295.24 

1,465.57 

1,582.46 

1,298.19 

1,399.76 

1,583.55 

1,709.60 

1,298.19 

1,399.76 

1,583.55 

1,709.60 

1,298.19 

1,399.76 

1,583.55 

1,709.60 

Non 

Agriculture 

tI- 

64.37 

64.37 

64.37 

64.37 

84.83 

84.83 

84.83 

84.83 

100.03 

100.03 

100.03 

eoooi 

114.87 

114.87 

114.87 

114.87 

Dependability, 

% 

m 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

(N 

o 

o 

<N 

2020 

o 

o 

<N 

o 
^ o 
o 

<N 

Sub-Basin 

- 

Sub 1 


o 

C\J 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

c\j 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

180 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


CO 

0 

CD 

0 

“D 

'_co 

"3 

o 

H— 

o 

c 

CO 

03 

_Q 

i 

_Q 

CO 

CM 

_Q 

CO 


0 

o 

c 

_0 

0 

CD 

"O 

c 

0 

E 

0 

Q 

"D 

C 

0 

_> 

Q 

Q 

CO 

1— 

0 

0 


in 

0-> 

1 

H 


Agriculture Supply 
Coverage, % 

A out 

fS 


108.1% 

97.7% 

75.9% 

o 

00 

vo 

115.6% 

104.2% 

OV 

o 

00 

(N 

115.0% 

103.5% 

80.1% 

71.6% 

114.4% 

102.8% 

79.1% 

70.6% 


cn 

5.0% 

4.5% 

3.5% 

3.1% 

5.4% 

OO 

3.7% 

3.4% 

5.4% 

00 

3.7% 

3.3% 

5.3% 

00 

3.7% 

3.3% 

A in 

(N 

99.8% 

96.6% 

63.7% 

49.9% 

99.9% 

99.5% 

vq 

o 

60.3% 

99.9% 

99.4% 

75.6% 

58.4% 

99.9% 

99.4% 

72.7% 

55.7% 

Unmet Non 
Agriculture 
Demand, 
Mm 3 /yr 

- 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

O 

Supply, Mm 3 /yr 

A out 

O 

13.92 

13.75 

12.29 

12.00 

14.89 

14.66 

13.10 

12.78 

14.82 

14.56 

12.96 

12.63 

14.73 

14.47 

12.81 

12.46 

A in 

On 

o 

o 

o 

o 

in 

523.50 

392.29 

332.99 

510.27 

549.85 

o 

00 

00 

^1- 

410.36 

510.25 

549.59 

475.62 

397.87 

510.23 

549.31 

457.10 

379.34 

Non 

Agriculture 

00 

20.62 

20.62 

20.62 

20.62 

29.88 

29.88 

29.88 

29.88 

36.29 

36.29 

36.29 

36.29 

00 

'M - 

00 

00 

00 

'M - 

Demand, MmVyr 

A out 

w 


OO 

00 

<N 

14.07 

61 '91 

17.65 

00 

00 

<N 

14.07 

16.19 

17.65 

00 

00 

<N 

14.07 

61 ‘91 

17.65 

00 

00 

<N 

14.07 

16.19 

17.65 


vo 

276.92 

303.09 

349.53 

381.45 

276.92 

303.09 

349.53 

381.45 

276.92 

303.09 

349.53 

381.45 

276.92 

303.09 

349.53 

381.45 

A in 

in 

501.05 

542.07 

616.31 

117.99 

OO 

00 

o 

in 

552.88 

628.85 

680.85 

00 

00 

o 

m 

552.88 

628.85 

680.85 

00 

00 

o 

m 

552.88 

628.85 

680.85 

Non 

Agriculture 

'M - 

20.62 

20.62 

20.62 

20.62 

29.89 

29.89 

29.89 

29.89 

36.29 

36.29 

36.29 

36.29 

41.87 

41.87 

41.87 

41.87 

Dependability, 

% 

cn 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

<N 

2010 

2020 

2040 

2060 

Sub-Basin 

- 

Sub 2 


o 

CM 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

CM 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


CO 

0 

CD 

0 

-q 

'_co 

"3 

O 

H— 

o 

c 

CO 

03 

_Q 

i 

Q 

CO 

co 

_Q 

CO 


0 

O 

c 

_0 

03 

CD 

"O 

c 

0 

E 

0 

Q 

"D 

C 

0 

_> 

Q 

Q 

CO 

1 — 

0 

0 


<N 

l> 

in 

<L> 

1 

H 


Agriculture Supply 
Coverage, % 

A out 

/— 1 V 

's—✓ 


19.9% 

19.0% 

17.3% 

16.5% 

17.5% 

16.7% 

15.1% 

14.4% 

14.5% 

13.9% 

12.5% 

12.0% 

12.6% 

12.1% 

00 

o 

10.3% 


CO 

5.9% 

5.6% 

4.9% 

4.6% 

5.2% 

4.9% 

4.3% 

4.1% 

4.3% 

4.1% 

3.6% 

3.4% 

3.8% 

3.5% 

3.1% 

2.9% 

A in 

(N 

92.9% 

78.0% 

57.2% 

45.8% 

99.8% 

o 

00 

59.9% 

47.5% 

99.1% 

79.6% 

58.4% 

46.0% 

98.2% 

cn 

00 

o 

56.7% 

44.5% 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

o 

o 

o 

0.21 

0.13 

iro 

<N 

00 

2.13 

2.53 

2.51 

3.39 

4.53 

5.64 

5.77 

9.56 

10.73 

6811 

12.00 

Supply, Mm 3 /yr 

A out 

O 

138.03 

136.58 

133.22 

132.75 

00 

nr 

<N 

irozi 

116.47 

115.95 

100.51 

99.71 

96.36 

95.94 

87.58 

86.72 

83.28 

82.94 

A in 

G\ 

978.28 

890.72 

743.86 

644.72 

1,352.93 

nf 

00 

o 

ON 

1,002.76 

On 

O 

VO 

00 

1,343.61 

1,170.61 

977.10 

834.84 

1,330.76 

1,150.56 

948.96 

806.35 

Non 

Agriculture 

00 

322.45 

322.24 

322.32 

322.34 

471.96 

471.65 

471.25 

471.27 

557.63 

556.49 

555.38 

555.25 

666.23 

665.06 

663.90 

663.79 

Demand, MmVyr 

A out 

fS 

'w' 

o 

693.04 

719.32 

LL'OLL 

802.78 

693.04 

719.32 

770.77 

802.79 

693.04 

719.32 

770.77 

802.79 

693.04 

719.32 

770.77 

802.79 


VO 

2,322.36 

2,453.04 

2,696.98 

2,856.23 

2,322.11 

2,452.77 

2,696.68 

2,855.92 

2,322.11 

2,452.77 

2,696.68 

2,855.92 

2,322.11 

2,452.77 

2,696.68 

2,855.92 

A in 

m 

1,052.99 

00 

o 

<N 

nl- 

1,299.57 

1,408.96 

1,355.27 

1,469.84 

1,672.82 

1,813.20 

1,355.27 

1,469.84 

1,672.82 

1,813.20 

1,355.27 

1,469.84 

1,672.82 

1,813.20 

Non 

Agriculture 

ni- 

322.45 

322.45 

322.45 

322.45 

473.78 

473.78 

473.78 

473.78 

561.02 

561.02 

561.02 

561.02 

675.79 

675.79 

675.79 

675.79 

Dependability, 

% 

cn 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

(N 

2010 

2020 

2040 

2060 

Sub-Basin 

- 

Sub 3 


o 

C\J 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

co 

E 

o 

r^. 

c\j 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

182 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


CO 

0 

CD 

0 

“D 

'_co 

"3 

o 

H— 

o 

c 

CO 

03 

_Q 

i 

Q 

CO 

_Q 

CO 


0 

o 

c 

_0 

0 

CD 

"O 

c 

0 

E 

0 

Q 

"D 

C 

0 

_> 

Q 

Q 

CO 

1 — 

0 

0 


m 

i> 

in 

1 

H 


Agriculture Supply 
Coverage, % 

A out 

fS 


29.9% 

27.2% 

23.5% 

21.7% 

27.2% 

24.7% 

21.3% 

19.7% 

<N 

co 

<N 

21.1% 

18.1% 

16.7% 

20.4% 

18.5% 

15.8% 

14.6% 


m 

7.4% 

6.7% 

5.7% 

5.3% 

6.7% 

6.0% 

5.2% 

00 

5.7% 

5.2% 

4.4% 

4.0% 

5.0% 

4.5% 

3.8% 

3.5% 

A in 

(N 

85.7% 

58.9% 

39.1% 

30.6% 

98.5% 

67.2% 

45.9% 

35.6% 

96.0% 

00 

VO 

43.5% 

33.3% 

93.5% 

62.4% 

40.9% 

30.9% 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

O 

O 

O 

o 

o 

o 

o 

o 

o 

0.09 

00 

5.08 

5.59 

5.70 

15.15 

Ib'9l 

17.35 

17.55 

24.17 

25.40 

26.39 

26.59 

Supply, Mm 3 /yr 

A out 

O 

153.39 

150.33 

146.97 

146.30 

139.50 

136.56 

133.11 

132.39 

119.01 

116.42 

113.24 

112.57 

104.61 

OS 

00 

o 

98.66 

97.97 

A in 

OS 

629.68 

475.21 

365.77 

313.53 

746.08 

559.00 

443.06 

375.92 

727.13 

539.13 

419.67 

351.93 

707.79 

519.29 

394.95 

326.59 

Non 

Agriculture 

00 

207.90 

207.90 

207.90 

207.81 

271.94 

271.34 

270.83 

270.72 

329.24 

327.98 

327.04 

326.84 

370.37 

369.14 

368.15 

367.95 

Demand, MmVyr 

A out 

w 


512.76 

552.10 

624.62 

672.67 

512.76 

552.10 

624.62 

672.67 

512.76 

552.10 

624.62 

672.67 

512.76 

552.10 

624.62 

672.67 


VO 

2,084.74 

2,258.08 

2,572.15 

2,783.58 

2,084.26 

2,257.58 

2,571.60 

2,782.99 

2,084.26 

2,257.58 

2,571.60 

2,782.99 

2,084.26 

2,257.58 

2,571.60 

2,782.99 

A in 

in 

734.69 

807.33 

935.84 

1,024.58 

757.32 

832.17 

964.60 

1,056.03 

757.32 

832.17 

964.60 

1,056.03 

757.32 

832.17 

964.60 

1,056.03 

Non 

Agriculture 


207.90 

207.90 

207.90 

207.90 

ZV9LZ 

ZV9LZ 

ZV9LZ 

ZV9LZ 

344.39 

344.39 

344.39 

344.39 

394.54 

394.54 

394.54 

394.54 

Dependability, 

% 

m 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

<N 

2010 

2020 

2040 

O 

VO 

o 

<N 

Sub-Basin 

- 

Sub 4 


o 

C\J 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

c\j 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

183 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


C 

CD 

0 

CD 

0 

T5 

'_CD 

"3 

O 

H— 

o 

c 

CD 

03 

_Q 

i 

Q 

CO 

in 

_Q 

CO 


0 

o 

c 

_0 

03 

CD 

"O 

c 

0 

E 

0 

Q 


"O 

c 

0 

_> 

Q 

Q 

CO 


^f- 

in 

<u 

1 


H 


Agriculture Supply 
Coverage, % 

A out 

/— 1 V 

w 


39.3% 

36.4% 

31.2% 

29.0% 

37.4% 

34.5% 

29.3% 

27.3% 

CN 

cn 

30.0% 

25.9% 

24.1% 

30.5% 

00 

<N 

23.9% 

22.3% 


CO 

7.6% 

7.0% 

6.1% 

in 

7.2% 

6.7% 

5.7% 

5.4% 

6.3% 

5.8% 

5.1% 

4.7% 

5.9% 

5.4% 


4.4% 

A in 

<N 

27.3% 

00 

00 

14.1% 

12.0% 

43.5% 

30.0% 

00 

<N 

18.2% 

44.5% 

30.4% 

22.0% 

18.3% 

44.4% 

29.8% 

21.5% 

00 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

100 

o 

o 

100 

O 

O 

1.96 

2.48 

5.10 

5.51 

5.89 

6.41 

10.15 

/.rn 

Supply, Mm 3 /yr 

A out 

O 

253.33 

8V6PZ 

238.02 

236.11 

241.55 

236.64 

224.15 

222.09 

210.83 

205.64 

197.79 

9b'961 

196.69 

190.65 

182.58 

CN 

00 

A in 

On 

334.03 

240.67 

195.83 

174.90 

635.60 

459.35 

363.15 

318.11 

649.81 

466.21 

366.38 

320.61 

647.83 

457.30 

357.52 

311.94 

Non 

Agriculture 

00 

156.31 

156.31 

156.31 

156.31 

225.64 

225.64 

225.64 

225.64 

283.37 

in 

00 

CN 

00 

<N 

280.23 

279.82 

320.65 

320.13 

316.39 

315.37 

Demand, MmVyr 

A out 

w 


645.33 

in 

<N 

VO 

00 

vo 

764.02 

813.94 

645.33 

in 

<N 

vd 

00 

vo 

764.02 

813.94 

645.33 

in 

<N 

vd 

00 

vo 

764.02 

813.94 

645.33 

m 

<N 

vd 

00 

vo 

764.02 

813.94 


vo 

3,354.52 

3,548.71 

3,915.63 

4,150.99 

3,354.52 

3,548.71 

3,915.63 

4,150.99 

3,354.52 

3,548.71 

3,915.63 

4,150.99 

3,354.52 

3,548.71 

3,915.63 

4,150.99 

A in 

in 

1,224.82 

00 

<N 

00 

CN 

1,389.64 

1,458.91 

1,460.49 

1,532.57 

1,665.89 

1,752.33 

1,460.49 

1,532.57 

1,665.89 

1,752.33 

1,460.49 

1,532.57 

1,665.89 

1,752.33 

Non 

Agriculture 


156.31 

156.31 

156.31 

156.31 

225.65 

225.65 

225.65 

225.65 

285.33 

285.33 

285.33 

285.33 

326.54 

326.54 

326.54 

326.54 

Dependability, 

% 

cn 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

(N 

2010 

2020 

o 

o 

<N 

o 

vo 

o 

<N 

Sub-Basin 

- 

Sub 5 


o 

C\J 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

c\j 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

184 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


CO 

0 

CD 

0 

“D 

'_co 

"3 

o 

H— 

o 

c 

CO 

03 

_Q 

i 

Q 

CO 

CD 

_Q 

CO 


0 

o 

c 

_0 

03 

CD 

"O 

c 

0 

E 

0 

Q 

"D 

C 

0 

_> 

Q 

Q 

CO 

1 — 

0 

0 


in 

in 

0-> 

1 

H 


Agriculture Supply 
Coverage, % 

A out 

S 


58.9% 

56.5% 

47.4% 

45.1% 

39.6% 

CO 

29.4% 

00 

04 

26.1% 

25.0% 

20.1% 

19.0% 

21.5% 

20.4% 

15.6% 

14.6% 


co 

o 

04 

o 

04 

vq 

vq 

$ 

CO 

o 

o 

ON 

o 

ON 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

o 

in 

o 

e 

< 

(N 

10.9% 

CO 

00 

VJO 

vd 

On 

in 

40.1% 

00 

vd 

(N 

18.9% 

15.5% 

00 

o 

27.4% 

19.5% 

16.2% 

40.5% 

27.1% 

19.3% 

16.0% 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

CO 

o 

00 

in 

o 

00 

vo 

in 

00 

00 

vo 

CO 

00 

04 

r- 

o 

'xj- 

o 

o 

CO 

in 

Supply, Mm 3 /yr 

A out 

O 

CO 

o 

00 

<N 

<N 

VO 

(N 

ON 

On 

CO 

(N 

in 

00 

00 

00 

00 

in 

in 

o 

04 

in 

04 

04 

o 

o 

04 

o 

04 

04 

o 

o 

o 

o 

in 

o 

00 

'Ct 

O 

e 

< 

00 

00 

On 

(N 

CO 

o 

04 

(N 

O 

in 

00 

O 

169.74 

116.93 

04 

04 

00 

On 

04 

d 

172.61 

119.84 

vo 

CO 

o 

ON 

CO 

in 

171.34 

118.62 

in 

CO 

ON 

00 

04 

vo 

vd 

Non 

Agriculture 

00 

^|- 

00 

(N 

ot - 

00 

<N 

"Cj- 

00 

(N 

ot - 

00 

(N 

"cj- 

O 

o 

vo 

Tl- 

o 

o 

vo 

On 

VO 

On 

in 

vo 

ON 

m 

o 

00 

d 

04 

d 

o 

04 

04 

00 

cb 

ON 

vo 

04 

ON 

o 

ON 

ON 

00 

o- 

CO 

On 

00 

Demand, MmVyr 

A out 

0 

l> 

VO 

CO 

o 

on 

O 

vq 

in 

VO 

CO 

in 

vo 

"cj- 

CO 

o 

ON 

o 

vq 

in 

vo 

cb 

in 

q 

ot - 

CO 

o 

On 

of- 

o 

q 

in 

vo 

cb 

in 

q 

ot - 

CO 

o 

On 

of- 

o 

q 

in 

vo 

cb 

in 


VO 

1,373.62 

ON 

00 

04 

1,483.67 

1,526.09 

1,367.42 

1,406.56 

1,477.11 

1,519.41 

1,367.42 

1,406.56 

1,477.11 

1,519.41 

1,367.42 

1,406.56 

1,477.11 

1,519.41 

a 

< 

in 

255.80 

265.11 

IVZ2Z 

293.32 

422.93 

436.93 

462.68 

478.64 

422.93 

436.93 

00 

q 

04 

vo 

478.64 

422.93 

436.93 

00 

q 

04 

vo 

478.64 

Non 

Agriculture 


28.44 

28.44 

28.44 

28.44 

o 

o 

vo 

T 7j- 

o 

o 

vo 

60.04 

T 7f 

o 

o 

vo 

00 

in 

ON 

00 

in 

ON 

00 

in 

ON 

o 

00 

m 

ON 

103.90 

103.90 

103.90 

103.90 

Dependability, 

% 

co 

in 

(N 

o 

in 

in 

o 

o 

on 

in 

(N 

o 

in 

in 

o 

on 

in 

04 

o 

in 

in 

o 

ON 

in 

04 

o 

in 

in 

o 

ON 

Planning 

Stage 

<N 

o 

o 

<N 

o 

<N 

O 

(N 

o 

o 

04 

o 

vo 

o 

04 

Sub-Basin 

- 

Sub 6 


o 

C\J 


0 

Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

c\j 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

185 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 




CD 

_Q 

D 

tn 



O 

O 


CM 

CD 


O 

O 


rsi 

fNl 


> 

> 


Q_ 

Q_ 

fNl 

Q. 

Q_ 

D 

D 

_Q 

OO 

on 

D 

CO 

m 

□ 


o 

o 


CM 

CD 


O 

O 


fNl 

fNl 


“D 

“O 


C 

c 


CD 

ru 


E 

E 


CD 

CD 


o 

Q 


■ 

1 


o 

O 


T—1 

^T 


o 

O 


fNl 

fNl 


> 

> 


Q. 

Q. 


Q_ 

Q_ 


D 

D 

t—1 

00 

O0 

Q 

■ 


CO 

o 

o 


rH 



o 

o 


fNl 

fN 


“D 

“O 


C 

c 


CU 

cu 


E 

E 


CD 

CD 


Q 

o 


■ 

J 


~o 

cu 

■M 

c 

CD 

E 

CuO 

CT5 


o 


O 

CM 


O 

O 


O 

00 


O 

CD 


O 


o 

fNl 


o 


o 

c\j 


CD 

_Q 

E 

CD 

■*—> 

Q_ 

CD 

CO 


00 

o 

oo 

E 

o 

r^. 

CVI 


=tt 

t 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

186 



























































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 




o 

o 

CM 

CD 

O 

O 

CM 

CM 

> 

> 

CL 

CL 

Q_ 

CL 

D 

D 

00 

00 

IB 

□ 


o o 

CM CD 
O O 
CM CM 
“O “O 


c 

ru 


c 

ru 


CD 

Q 


<D 

o 


01 3 


o o 
^r- 

o o 

CM CM 
> > 
CL Q_ 
CL CL 
ZS ZS 
OO 00 

IB 3 


O O 

o o 

CM CM 
“O “D 
C C 

ru ru 

E E 


CD (1) 

Q Q 


o 

o 

o 

O 

O 

O 

O 

O 

o 

o 

o 

o 

O 

o 

O 

o 

O 


00 


CD 

LO 


00 

CM 




O 

CM 

s^T 

CD 

_Q 

E 

CD 

-t—> 

Q_ 

CD 

CO 


CO 

r^- 

o 

co 

£ 

o 

r^. 

C\J 


=a= 

tr 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

187 















































if) 

0 

CD 

0 

13 

'if) 

3 

o 


0 

o 

c 

_0 

0 

CD 

"O 

c 

0 

E 

0 

Q 

"O 

c 

0 

> 

Q 

Q 

3 

CO 

L_ 

0 

0 


VO 

l> 

in 

in 

H 


Agriculture Supply 
Coverage, % 

A out 

/—s 

w 


O 

o 

m 

28.6% 

24.9% 

23.4% 

28.1% 

26.1% 

22.6% 

21.1% 

24.0% 

22.2% 

19.4% 

18.1% 

21.7% 

20.0% 

17.3% 

16.2% 

/*s 

m 

6.2% 

5.8% 

5.0% 

4.7% 

5.7% 

5.3% 

4.5% 

4.2% 

4.9% 

4.5% 

3.9% 

3.6% 

4.4% 

4.0% 

3.5% 

3.3% 

A in 

(N 

71.0% 

59.1% 

44.2% 

36.7% 

81.7% 

o 

00 

vo 

52.5% 

43.3% 

81.5% 

67.4% 

51.6% 

42.4% 

ON 

o 

00 

66.4% 

50.2% 

41.1% 

Unmet Non 
Agriculture 
Demand, 
MmVyr 

- 

OO'O 

0.17 

600 

00 

o 

6.33 

7.24 

8.50 

8.83 

25.27 

28.57 

35.96 

37.17 

00 

<N 

o 

m 

53.63 

62.37 

64.24 

Supply, Mm 3 /yr 

A out 

O 

587.53 

578.65 

555.61 

551.76 

537.15 

527.31 

502.68 

498.63 

VO 

00 

in 

449.45 

431.44 

428.37 

414.70 

404.58 

386.05 

382.99 

A in 

On 

3,650.12 

3,260.04 

2,742.63 

2,444.66 

4,899.26 

4,370.91 

3,787.58 

3,350.50 

4,886.78 

4,331.49 

3,719.63 

3,280.94 

4,850.20 

4,271.00 

3,624.48 

3,185.00 

Non 

Agriculture 

00 

807.49 

807.32 

807.40 

807.31 

1,154.30 

1,153.39 

1,152.13 

1,151.80 

1,393.41 

1,390.11 

1,382.72 

1,381.51 

1,621.79 

00 

v3 

1,609.70 

1,607.83 

Demand, Mm 3 /yr 

A out 

s 

O 

00 

VO 

<N 

ON 

2,021.94 

2,228.56 

2,361.69 

1,912.69 

2,021.94 

2,228.57 

2,361.70 

1,912.69 

2,021.94 

2,228.57 

2,361.70 

1,912.69 

2,021.94 

2,228.57 

2,361.70 


VO 

9,455.47 

10,023.45 

11,073.23 

11,758.90 

9,448.54 

10,016.35 

11,065.82 

11,751.31 

9,448.54 

10,016.35 

11,065.82 

11,751.31 

9,448.54 

10,016.35 

11,065.82 

11,751.31 

A in 

in 

5,140.08 

5,518.82 

6,199.61 

6,663.49 

5,995.19 

6,430.39 

7,213.68 

7,745.88 

5,995.19 

6,430.39 

7,213.68 

7,745.88 

5,995.19 

6,430.39 

7,213.68 

7,745.88 

Non 

Agriculture 


ON 

o 

00 

ON 

o 

00 

ON 

o 

00 

ON 

o 

00 

1,160.63 

1,160.63 

1,160.63 

1,160.63 

00 

vq 

00 

00 

vq 

oo 

00 

vq 

00 

00 

vq 

00 

1,672.07 

1,672.07 

1,672.07 

1,672.07 

Dependability, 

% 

m 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

25% 

50% 

75% 

90% 

Planning 

Stage 

(N 

2010 

2020 

2040 

2060 

Basin 

- 

Outside 

Basin 


o 

c\j 


0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

o 

oo 

E 

o 

r^. 

c\j 


=a= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

188 








































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 





O 

CD 

O 

rsi 

> 

Q. 

Q_ 

D 

LO 

□ 

o 

CD 

O 

rsi 

"D 

c 

fD 

E 

CD 

o 

3 


o 

o 

rsi 

> 

Q_ 

Q. 

D 

LO 

o 

o 

rsi 

“D 

c 

cu 

E 

CD 

O 


o 

C\J 

CD 

_Q 

E 

CD 

-t—' 

Q_ 

CD 

CO 


00 

r^. 

o 

oo 

E 

o 

r^. 

c\i 


=a= 

tr 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

189 










































































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


"O 

c 

0 

O 

CD 

O 

CM 

O 

O 

(M 

O 

CM 

O 

CM 


O 

CM 

0 

CD 

a 

05 

CO 

a 

c 

'c 

c 

_0 

CL 


< 

O 

O 

0 

-g 

c 


CO 

"D 

c 

05 

"D 

c 

05 

E 

0 

a 

05 


g 

a 

< 


0 

0 

DQ 

0 

■g 

'0 

O 


— o 
Q LO 
Q CM 
D 


_Q 

0 

"O 

c 

0 

Q 

0 

Cl 


in 

i> 

in 

a) 

5-h 

2 

W) 

E 



0 

0 


0 

O 

cm 

cr> 


0 

0 


0 

LO 

r\i 



0 

0 


0 

0 

CM 

LO 


0 

0 


0 

LO 

CM 

cm 


O 


O 

O 

cm 

0 


O 


O 

LO 

cm 

r- 


0 


0 

O 

cm 

LO 


O 


O 

LO 

cm 

CM 


O 

Cvl 


O 

O 

cm 

0 


O 

cvl 


O 

LO 

cm 

r-. 


0 

cm 


O 

O 

cm 

LO 


O 

Cvl 


O 

LO 

cm 

Cvl 


O 

T —1 


O 

O 

Cvl 

O 


O 

T —1 


O 

LO 

Cvl 



0 

t—1 


0 

O 

Cvl 

LO 


O 

T —1 


O 

LO 

Cvl 

Cvl 


> 

Q. 

CL 


“D 

C 

CD 


<U 

Q 


000000000 

000000000 

000000000 

ooor^OLn^trorMTH 


o 


O 

(M 

sL' 

0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

r-. 

o 

00 

cE 

o 

r-. 

CM 


I s - 

=H= 

t 

O 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

190 
































"D 


C 


03 


O 


CD 


O 


C\J 


o 




o 


C\J 


o 

.> 

CM 

O 

00 

E 

CM 


O 

c 

O 

03 

CM 

0 

c n 
0 

< 

a 

0 

0 

CO 

C 

a 

0 
H—> 

c 

o 

'c 

CL 

c 

— 

03 

0 

CL 

LL 

L_ 

0 

o 

_C 

H— 


< 

O 

0 

|0 

o 

c 

0 

o 

"0 

O 

£ 

■0 

"3 

c 

O 

0 

> 

sO 

Q 

O 

a 

CJ) 

0 

- 

CO 

\0 

■0 

c 

LO 

0 

- 

■0 

\P 

(T 

C 

o 

0 

LO 

E 

0 

sO 

o 

LO 

CM 

"0 

if) 

0 

0 


> 

"5 

0 

o 

_l 

0 

> 
-i—» 

< 



_Q 

c 

0 

'if) 

-0 

0 

C 

DQ 

0 

0 

Q 

0 

"0 

Cl 

'co 


0 


o 


VO 


t> 


un 


<D 


5-h 


3 


OS) 

Ph 




O so 
UD °s 

O o 
rsi cr> 


O \0 
m °s 

O £ 

CM ^ 


O \o 
°s 

O ° 
fN LO 


O \o 
tn °n 

O 

fN <N 


O \o 

O o 
cm cr> 


O so 

"vt- °> 
O ^ 
CM 


O no 
CM os 

O o 
cN cr> 


O \o 
CM 

O Ln 
fN ^ 


O \o 
CM 

O ^ 
fN <N 


o S 
cn cr> 


o £ 

fN ^ 


S-J \o 
tH os 

O o 

CM m 


\0 

tH °s 
O ^ 

CM CM 


> 

CL 

CL 


U 

C 

fO 


CD 

Q 


O 

C\J 

s-T 

CD 

_Q 

E 

CD 

-t—' 

Q_ 

CD 

CO 


00 

rs. 

o 

co 

IT 

o 

r^. 

CM 


tr 

o 

Q_ 
CD 
C C 


Identification of New Projects in Water Surplus Basins 















































































"O 

c 

03 

o 

CD 

O 

CM 

O 

o 

C\J 

o 

CM 

o 

C\J 


o 

C\J 
c n 
0 
a 
0 

CO 

a 

c 

'c 

c 

03 


< 

O 

O 

o 

T3 

£ 

o 

> 

Q 

a 

D 

CO 

"O 

c 

0 

"O 

c 

0 

E 

0 

Cl 

"0 

L_ 

D 

"5 

g 

'i— 

a 

< 


0 

0 

DO 

0 

■g 

'co 

o 



S-J \p 
T—I OS 

O o 

rsi 0 


3 SS 

Q ST 


s-J so 

T—I OS 

o ° 

rsi LO 


S-J so 
T—I 

O ^ 
fN rM 


O O O 

O O O 

m o lo 

rsj rsi t— i 


O 

O 

o 


o 

o 

LO 


o 


o 

CM 

s^r 

0 

_Q 

E 

0 

-t—> 

Q_ 

0 

CO 


00 

rs. 

o 

oo 

E 

o 

r^. 

CM 


=H= 

tr 

o 

Q_ 

0 

CC 


Identification of New Projects in Water Surplus Basins 

192 






















































CO 

< 

< 

oc 

LL 

o 

CO 

LU 

O 

QC 

o 

CO 

HI 

QC 

QC 

HI 

S 

£ 

LL 

O 

0 


< 

—I 

0- 

Z 

o 

>- 

o 

h 

CO 


r-~ 


CO 


o 


H—» 




<N 

d^ 

in 

l> 

cn 

in 

o' 

CD 

CN 

5—( 

o 

CN 

5) 

.a 

ft 


ft 

u 

d 

>^ 

d 


in 

0) 

H 


m 

oo 

oo 

o 
+-> 

m 

m 


^-3 

o U 


o 

CN 


CD 

<D 


CD 


ft 

fl 

A 

s 

<D 

ft 

'd 

P 

h-> 

3 

*c 

OX 

d 

■ 

d 

o 

S3 

QJ 

ft 


O 

QJ 

OX 

CO 

In 

0) 

o 

CD 

ft 

ft 

d 

cz> 


(N a 

CO 

^ is 
^ ° 

o ^ 

UH ^ 

g ft 


O TO 

00 <D 

m g 


d 

pp «r 

o 2 

+5 O 

. $-H 

j^o 

ft 

ft VO 
d 

^ 00 
9 oo 

d 

£ £ 
60 _ 

C/3 

13 o 

'a ° 
13 73 

TO (D 

ox 5 

e a 


2? 


ft ft 

5T 1 0) 

p C—i 

o 

ft ?-H 

<u U 
o JQ 
.52 i> 

CD 

?-H l> 

^ CD 

> ft c« 

i/5 - ^ 

o § o 

d ft c« 

O 

w CD 

O ^ ^ 
ft rn CD 

* 5 ts 

® « a 

- CD -3 

Q O - 
ft Vh 

£ u 


~ rt § 

® -s 

s a 

d 


> 

•n OD 

s 31 


00 3 

*““* d 

d "§ 
2 Oh 

® J* 

1 « 

* S, 

C/3 d 

.a ft 

b a 
5 <d 
> ft 

ch <L> 

.9 to 

c3 o 

§ 

2 <n 

3 JO 

C/3 ft 

d ^ 

s a 

a tj- 
§ o? 
a d- 

-8 *> 

_, o 

2^ 
5 <N 
ft O 

O ^ 

ft *2 
ox d 

d d 
O 
ft 


> (D 
O „ 
Vh ft 
ft d 
u, g 

O 03 
45 (J 


£ 

^ 1 I 

c/3 cr jH 

'S pi 

"O 


.3S 

ft • rH 

^ ft 

CD ft 

(D d 
’ft d 

8 O 
« 

>>.£ 

S-c 

Oh £ 

cn g 

fc ,8 

H-J l+H 

d 

£ .y 

13 m 

§ ^ 

O >H 

W <L) 

« a 

1 
o3 d 

a ^ 

B ft 

cS O 

PP c/3 

ftT ox 

C/3 7^ 

O > 
O 

ft ^ 

?■§ 


° a 
11 
c3 PP 

a ^ 

ft ° 

C/3 C/3 

(D CD 

.. ox 

ctf 


2 d 
cd d 

^ a 

«.sa 

3 J2 

■S S 
-o 3 1 

oo "2 5 

g § ? 

|3 o 

o O 
8 ^ 
Dh'O • 

S_I . ^ 


O 


OX 

d 

13 

d 


o 

ft 


<D 

ft 

’> 

O 

'— 

ft 

o 


O C/3 

ft .2 
ft ~ 

Ph hh 

S -1 ft 1 

ft u CD 

j0 C^ 

”1| 


CD 

4 —> 

cd 


C3 


O 

ox 

d 

o 


c3 •” 


,22 cd 
ft cd 

- ‘o’ 

5—i 

ft 


ft 

§ 


d O 
” <N 


PP 

a d 

C 

(D 

'H-H 

O 

G 

a & 

c3 

C/3 

(D 

cd a 

(D 

'— 

(D 

ox 

ft £ 

H S 

H 

> 


H 


■i s 

pq pq 


3i J 


o PP 


^ OX ^ 

’”7 - 




ft r 
ft > 


ft o' 

1 ?-H 

ft 


| O 

ft ° 
^ft 

CD 


d 

d 

ft 


O oo 
c^ ^ 

CD c* 

SP § 

C3 

ft -2 


ft 

d 

d 


(D 

CD 

S-H 

d 

o 

C/3 


CD C/3 

ft d 


ft d 

1 § 

ft d 

U d 


ft 

3ft 


CD . 

% a 


d 

o 


co d 


c« _ 

<d a 

g 

S-H 


ox 

d 


> ft 

Ti¬ 
ft 
ft 
•— 

(D 

> 

O 
CD 


d 

e o 

■ft 

d 

<D 

ft 

3 

d 

o 

CD 

Uh 

CD 

ft 

d 

d 


C/3 

<D 

ft 

d 

h(—» 

ft 

CD 

Id 

13 

d 

d 

U 


d 

ft 

d 

C/D 


O 


CD Q 
c^ ft 
d ^ 

ft ^ 
Ph ^ 

d — 

§ | 
O 3 ft 
>H U 


’d 

& 

< 

ft 

(D 

a 

d 


d ft 

c a cti 

tS cn 


C/3 

<D 

'— 

O 

'— 

U 

o 

o 

o 

co 


o 3 

Oh ft 

^ C/3 


C/3 

P^ 


ft «+H 

< ft o 


o 

CD 

ft 

<D 

d 

a 

ft 

C/3 

<D 

(D 

ft 

H 


§ 

ox 

d 

Z 


(D 

OX 

d 


<N 

O 

in 

ft 

§ 

C/3 

d 

& 

o 

H—» 

in 

?-H 

o 


CD 

(D 

•o’ 

'— 

PLh 


Oh 
Oh 
d 
c n 

^H 

CD 

H—» 

d 

£ 


?-H 

§ 

ox 

d 


CD 

<D 

•o 5 

^H 

Oh C/3 

<D 

ox 9 

d O 
ft »H 

o U 
ox X 
d o 
o P 

S vo 

O C/3 

a ^ 


8 8 
JTo 1 

H Oh 


ft 


a 

r~| CD 

c3 3 

3P 8 


I 


Oh 


-H. 

P^ ox 

ft 2 

d 5 -h 

d O 

ft 'S 

d od 

d’S 

2 CD 

a > 

% o 

~ o 

S H 

2 -1 C/3 

ft (D 
(D u 

d 2 

o 

c/3 O 

I q 

g (N 
P co 
^ oo 
cn 


(D c« d 

-S ^ 
0.52 8 

ts ^ 

CD dn 

•o 3 g 

&.& 

CD ^ 


'— 

CD 

d 

ox 

d 

13 

d 


ft O CD 
ft ^ OX 

CD ft 3h 
ft O ft 
“ 1 CD 


d 

°° i-rH 


> 

ft 

d 


d d 

6 I 

$-H 

Ph C^ 

o w 
^ <u 
ft ft 

CD H ft 
CD 


^H 

ft 


oo 

o 


CD 
CD 

^H 

d 

S & 


1 

ox a 

d 

d ft cd 

a g ^ 

So 

a ”§ ^ 

^ ^ 1 
2 t> ft 

2 ft C« 

^ 2 13 


ft 

d 

C/3 


ft 

^d 

Id 

d 


o 

ft 

o 

^H 

ft 


d ft 

O ^ 
ft DD 

O ft 

9 oo 

IT ^ ft 

d o ft 

o ft 

(ID o 

d OX O 
M 5 41 

e > ^ 


8 'O 

eS ^ 


ft 


(D 

ft 


.a 

’c/3 

d 

ft 

<D 

ft 

’3 

H—> 

d 

O 

d 


(D 

OX 

d 

H—» 

'— 

o 

ft 

C/3 

CD 

> 

O 

d 

<D 

ft 


a 

(D 

H—> 

C/3 


ft 

ft 

d 

C/3 

Vh 

S 

d 

d 


(D 

C/3 

C/3 

o 

OX 

.d 

*3 

d 

ft 

a 


d 

CD 

a 

(D 

OX 

d 

§ 

a 

3 

d 

£ 

?-H 

CD 

ft 

O 

'— 

ft 

ft 

§ 

C/3 

CD 

a 

(D 

ft 

CD 


CD 

ft 


ft 

CD 


00 a - 

<N Plh 


d - 

o 

C\J 


CD 

_Q 

E 

CD 

H—> 

Q_ 

CD 

c n 


00 

o 

oo 

E 

o 

d" 

r^- 

d- 

cu 


d- 

=H= 

ft 

O 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

193 





ft 

s 

co 

1 

ft 

3 

Sm 

ft 

ox 

CO 

ft 

o 

ox 

2 
QJ 
> 
© 
CJ 

ft 

ft 

3 

cz> 


ft; ft 
un g 

("■^ 03 

oj m 
g co 

OX -j 

ffi § 

^ <D 
ft £ 

C ft 

CO U 

\o ^ 

<> s 

m 

cO 

r^H > 

'S < 

H U 

<4H U 

0 <D 
<N ^ 

T-H ft 

—H © 

o o 
<-> ^3 
1) g 
(D 5 

S 

<D 

r-~ 


<D ft 

3 £ 


cO 

H 

4h 

o 

^j- 


cO 

CD 

ox 

3 

c /3 


ox 

ft c 

r 9 3 
u 3 

<D <3 
0) 

C /3 


00 

ft 

a 

cO 


cO 

.1 
» 4h 

\o o 

co a) 

§ * 
<L> $-i 

0 ) <D 

5 > 

1 8 

•° >, 
c« ft 
(1) ft 
* C ^ 
c 3 g 
> ^ 

^ a 

< ft 

U H 

U ft 

<D g 

C/3 , “ l 

.g >, 



CD 


ft 

i> 


o 

a 

o 

co 


ft 

ox 

© 

& 

cO 

ft 


c 

(D 

<N 

ft 

VO 

(D 

ft 


ft 

<D 

O 

<D 

H 

£ 

o 

■i—> 

<N 

i 

<D 

,£) 

<N 

ft 

O 

O 

© 

cO 


cO 

CD 

C /3 

?H 

b 

cO 

Cu 

(D 

<D 



£ 

> 

£ 

ft 


© 

C /3 

CD 

cO 

3 

ft 


ox 

a 


cd 

ft 

+-> 

o 

ft 

© 

ft 

’—l 

ft 

03 

CD 

ft 

3 

ox 

ox 

g 

‘C 

3 

<D 


ft 

cO 

* C /3 


a 

o 3 

o 


o 

g 

Co 

5 —i 

© 

t> 

,s 

in 

’>< 

<D 

cO 

5 -h 

g 

© 

*-H 

ox 

OJ 

ft 

ft 

ft 

a 

cO 

ox 

.s 

VO 

ft 

<D 

l> 

ft 

in 

*C /3 


C 

o 

3 

o 

cO 


H 

p 

ft 

t> 

O 

in 

co 


H 

CD 




b 

o 

ox 

U 

ft 

CD 

<D 

ft 

C /3 

a 

^^ 

cO 


^O 

<N 

l> 

VO 

in 


ft 

O 

c\j 


CD 

_Q 

E 

CD 

-t—> 

Q_ 

CD 

c n 


CO 

r^ 

o 

oo 

E 

o 

ft 

r^. 

ft 

c\j 


ft 

=H= 

tr 

o 

Q_ 

CD 

CC 


Identification of New Projects in Water Surplus Basins 

194 




STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


6. Search for Under-utilised / Surplus Water Resources 
6.1 Introduction 

By far the biggest water use sector in the State is irrigated agriculture. Accordingly, the 
existing level of water utilization in Rajasthan is already well advanced. 

However, on closer watch, the following are observable: 

• There are niches of full or partial non-utilization, mostly caused by inadequate 
supply of expected to be imported water and/or not yet readiness of works to 
receive the water. 

• There are few genuine surpluses of un-utilised state-own water resources. 

The above discussion presents a point of view of entire districts, where pockets of ‘left¬ 
over’ harvestable water may still be encountered. These may probably not justify full- 
scale projects at some places but may be utilised, e.g. for artificial recharge to 
groundwater aquifers, as discussed in the next Section. 

Micro watershed wise water surplus analyses, performed according to the methodology 
described in Section 4.3 above, are given in Appendix 2. The following sections 
present brief accounts of the analyses and relevant conclusions drawn. 

The procedure applied has been affected on a micro watershed wise basis as per State 
Water Policy, aimed to identify under-utilised surface water resources; the procedure 
comprises an operation-wise computation of simulated annual flows less the actual 
water captured in identified existing water bodies i.e. dams and water harvesting 
structures (WHSs) in the considered areas. 

The considered areas comprise that which lies downstream of the lowest existing 
Major/Medium dams in the basin/sub-basin studied; this area is defined as the “Free 
Remaining Area’ (FRA) of the relevant basin/sub-basin. 

The simulated flows that are considered in the operation procedure are the 38-years 
(1973-2010) series of simulated flows in the corresponding site as were simulated 
under Final Report No. 4.2 on Surface and Ground Water Availability and Final Report 
No. 4.3 on Detailed Study of Catchment Areas. 

The said operation process, as described in Section 4.3, intends to simulate the 
perception that annual inflows in the micro watersheds lying in the Free Remaining 
Area are captured in the existing water bodies (minor projects and WHSs). When the 
annual simulated inflow is more than the combined holding capacity of the water 
bodies, the surplus is determined, which may still be utilised in case an appropriate 
opportunity is available. 

While this procedure is applicable for all the reviewed basins/sub-basins and micro 
watersheds, a reservation precaution must be raised where the simulated inflow at the 
case site involves capture areas lying outside of Rajasthan. In particular, this notice 
applies to: 
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• Chambal Basin: Parwati and Kali Sindh Sub-basins, and consequently Chambal 
Downstream Sub-basin. 

• Mahi Basin: Anas Sub-basin. 

The inflow data for these sub-basins case sites refer to catchment areas that large parts 
of them are situated in the upstream boundaries of Madhya Pradesh where further 
development (i.e. use and\or diversion of flows) is outside the jurisdiction of Rajasthan. 
Accordingly, the corresponding procedure output in these cases is only based on yield 
from Rajasthan catchment. 

6.2 Shekhawati River Basin 

6.2.1 General 

Shekhawati Basin is located in the north eastern part of the State, occupying an area of 
9,750.88 km 2 in Rajasthan. This basin is drained by a number of rivers and their 
smaller-order tributaries, such as the Kantli, Dohan and Krishnawati Rivers, as shown 
in Map 1. The basin drains in two directions: (1) drainage originating from the dome¬ 
shaped hump, constituting the water divide between the north and north-east flowing 
Kantli, Dohan and Krishnawati Rivers draining to Haryana State, and (2) the south¬ 
flowing Mendha River and its tributaries draining within Rajasthan State to Sambhar 
Lake. There are 3 sub-basins in Shekhawati Basin, namely: Dohan, Kantli and Mendha. 

6.2.2 Surplus Water in Dohan Sub-basin Free Remaining Area 

There are 7 micro watersheds in Dohan sub-basin and one existing Medium project i.e. 
Raipur Patan (CCA 2,207 ha). 

After excluding the micro watersheds falling in the catchment area of Raipur Patan 
Medium project (see Appendix 2), analysis of remaining 6 micro watersheds has been 
carried out. Corresponding simulated flow series of these micro watersheds and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Further, 5 micro 
watersheds out of 6 are considered to evaluate surplus water considering their links (see 
Appendix 2). Concise outputs of 75% dependability of the provisional operation of the 
relevant micro watersheds of this sub-basin are given in Table 6.2-1. 

Table 6.2-1 Surplus Water at 75% dependability in Dohan Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Dohan 

001 

0.07 

0.07 

0.07 

0.07 

003 

2.80 

2.87 

3.03 

3.18 

004 

5.05 

5.05 

5.05 

5.05 

005 

4.58 

4.64 

4.75 

4.86 

006 

0.57 

0.57 

0.57 

0.57 

Total Surplus 


13.07 

13.20 

13.47 

13.73 
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Surplus water of Dohan Sub-basin partly gets absorbed in the sandy strata and partly 
goes to neighbouring State. 

6.2.3 Surplus Water in Kantli Sub-basin Free Remaining Area 

There are 5 micro watersheds in Kantli sub-basin and no existing Major/Medium 
Projects. 

Analysis of these 5 micro watersheds has been carried out. Corresponding simulated 
flow series of these micro watersheds and calculation of the provisional operation 
analyses carried out as described in section 4.3 are given in Appendix 2, also given in 
this Appendix is the information on minor projects in FRA with salient features and 
projected siltation. Concise outputs of 75% dependability of the provisional operation 
of the relevant micro watersheds of this sub-basin are given in Table 6.2-2. 

Table 6.2-2 Surplus Water at 75% dependability in Kantli Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kantli 

008 

0.36 

0.36 

0.36 

0.36 

009 

0.97 

0.97 

0.97 

0.97 

010 

1.50 

1.50 

1.50 

1.50 

Oil 

0.02 

0.02 

0.02 

0.02 

012 

1.78 

1.78 

1.78 

1.78 

Total Surplus 


4.63 

4.63 

4.63 

4.63 


Surplus water of Kantli Sub-basin fully gets absorbed in the sandy strata. 

6.2.4 Surplus Water in Mendha Sub-basin Free Remaining Area 

There are 13 micro watersheds in Mendha sub-basin and no existing Major/Medium 
Projects. 

Analysis of these 13 micro watersheds has been carried out. Corresponding simulated 
flow series of these micro watersheds and calculation of the provisional operation 
analyses carried out as described in section 4.3 are given in Appendix 2, also given in 
this Appendix is the information on minor projects in FRA with salient features and 
projected siltation. Further, 9 micro watersheds out of 13 are considered to evaluate 
surplus water considering their links (see Appendix 2). Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.2-3. 

Table 6.2-3 Surplus Water at 75% dependability in Mendha Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Mendha 

013 

0.06 

0.06 

0.06 

0.06 

014 

0.78 

0.78 

0.78 

0.78 

018 

0.55 

0.55 

0.55 

0.55 

019 

0.18 

0.18 

0.18 

0.18 

020 

0.05 

0.05 

0.05 

0.05 

021 

0.02 

0.02 

0.02 

0.02 

022 

0.04 

0.04 

0.04 

0.04 
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Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 


024 

0.24 

0.24 

0.24 

0.24 

025 

0.70 

0.70 

0.70 

0.70 

Total Surplus 


2.62 

2.62 

2.62 

2.62 


Surplus water of Mendha Sub-basin feeds the Sambhar Lake, which has storage 
capacity of 138 Mm 3 . 

6.2.5Summary of Shekhawati Basin 

Table 6.2-4 Surplus Water at 75% dependability in Shekhawati Basin, Mm 3 /vr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Shekhawati 

Dohan 

13.07 

13.20 

13.47 

13.73 

Kantli 

4.63 

4.63 

4.63 

4.63 

Mendha 

2.62 

2.62 

2.62 

2.62 

Total Surplus 


20.32 

20.45 

20.72 

20.98 


As per the sub-basin wise analyses of Shekhawati basin summarized in Table 6.2-4, 
there are very small quantities of surplus water available at 75% dependability in the 
basin micro watersheds. Surplus water of Dohan Sub-basin is scattered, which partly 
gets absorbed in the sandy strata and partly goes to neighbouring State. Surplus water 
of Kantli Sub-basin fully gets absorbed in the sandy strata within Rajasthan. Surplus 
water of Mendha Sub-basin feeds the Sambhar Lake, which has storage capacity of 138 
Mm 3 . Hence, out of 20.32 Mm 3 , 13.07 Mm 3 remains unutilized. 

Considering the above analysis and minimum environmental yield requirement of 25.90 
Mm 3 from Shekhawati basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 

6.3 Ruparail River Basin 
6.3.1 General 

Ruparail River Basin is located in the north-eastern part of the State and covers an area 
of about 4,033.66 km 2 in Rajasthan, mainly in Alwar and Bharatpur Districts. Ruparail 
River descends in the Udainath hills of Thanagazi Reserved Forest (TRF) in Alwar 
District. In the upper reaches, it traverses through the hills and then through plains, 
nearly up to Kusalpur (27°25':76°32’). The river has a total length of about 104 km. 

The basin contains several drainage systems that may be generally grouped in the 
following major ones, see Map 1: 

A. Northern Group that comprises an eastern sub-system which starts in a southerly 
direction along the upper eastern valley and a western sub-system that descends in a 
northern direction of Udainath hills and flows in a south-easterly direction. Both sub¬ 
systems veer in a nearly U-turn to move in a north-eastern direction, ultimately entering 
Haryana State. 
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B. Southern Fan of drains descending in a southern part of Udainath hills, which form 
the Ruparail River that flows generally in an easterly direction and eventually 
disappears in the alluvial plains up to the State’s boundary with Uttar Pradesh. 

6.3.2 Surplus Water in Ruparail Basin Free Remaining Area 

There are 14 micro watersheds in Ruparail basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

• Jai Samand Bund (Medium Class), CCA 4,790 ha 

• Sikri Bund (Major Class), CCA 10,467 ha 

Sikri Bund is located downstream of Jai Samand and consists of a diversion structure 
that has been assumed to be capable to divert the ‘entire’ flows without leaving 
significant spills. The area of the basin to the north of these dams comprises the ‘Free 
Remaining Area’ (FRA) associated with Ruparail Basin. Accordingly, the considered 
simulated flow series for the provisional operation study were those originated in the 
FRA proper. 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis of remaining 8 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.3-1. 


Table 6.3-1 Surplus Water at 75% Dependability in Ruparail Basin, Mm 3 /vr 


Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Ruparail 

001 

11.11 

11.65 

12.61 

13.58 

002 

23.56 

23.60 

23.62 

23.66 

003 

30.86 

31.26 

31.75 

31.91 

006 

4.88 

4.88 

4.88 

4.88 

009 

5.59 

5.59 

5.59 

5.59 

010 

0.97 

0.97 

0.97 

0.97 

011 

2.47 

2.47 

2.47 

2.47 

012 

2.42 

2.42 

2.51 

2.64 

Total Surplus 


81.86 

82.84 

84.40 

85.70 


The surplus water in the free area below Sikri Bund at 75% dependability (MWS 006, 
009, 010, 011 and 012) is 16.9 Mm 3 , which spreads in the fields and utilized for 
agriculture. 

River Ruparail terminates in Sikri Bund in the extreme east end of the Basin. The total 
length of this earthfill embankment is about 21.5 km, the overflow section is 115 m 
long, and the live storage capacity is 36.6 Mm 3 , commanding a CCA of 10467ha. From 
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Sikri Bund the water drains through the overflow section and 28 outlet channels, and 
flows into some depressions. The depressions on the right-hand side of the dam drain 
into Moti Jheel through Homes Canal, and those on the left-hand side drain into 
Kaman-Pahari Drain. 

Table 6.3-2 presents the existing dams / tanks that are filled by Sikri Bund. 


Table 6.3-2 Existing Dams / Tanks Filled by Sikri Bund 


S. No. 

Project Name 

Gross Capacity, 
Mm 3 

CCA, 

ha 

1 . 

Ahu Bund 

1.14 

339.54 

2. 

Januthar Bund 

0.79 

396.00 

3. 

Kuchawali 

2.35 

768.13 

4. 

Dabak 

0.20 

394.58 

5. 

Darewara 

0.14 

378.79 

6. 

Kethwara 

0.28 

452.00 

7. 

Alampur 

0.42 

466.87 

8. 

Ramph 

0.28 

432.22 

9. 

Sapra Dam 

0.42 

777.00 

Total 

6.02 

4,404.13 


The surplus water in the free area of MWS 001, 002 and 003 at 75% dependability is 
63.8 Mm 3 , which also spreads in the fields and utilized for agriculture. 

Considering the above analysis and minimum environmental yield requirement of 85.70 
Mm 3 from Ruparail basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 

6.4 Banganga River Basin 
6.4.1 General 

Banganga River originates in the Aravalli hills, near Arnasar and Bairath in Jaipur 
District, and lies between latitudes 26°40' and 27°37' and longitudes 75°49' and 77°39' 
having a catchment area of 8,583.34 km 2 in Rajasthan, as shown in Map 1. It flows 
towards the south up to the village of Ghat, then towards east through partly hilly and 
partly plain terrain. The total length of the river is 240 kms. The main tributaries are 
Gumti Nalla and Suri River, joining it on its right bank, and San wan and Palasan 
Rivers, on its left bank. 

6.4.2Surplus Water in Banganga Basin Free Remaining Area 

There are 32 micro watersheds in Banganga basin and 6 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Ramgarh (Major Class), CCA 12,160 ha but fully reserved for drinking 
Kharad (Medium Class), CCA 4,073 ha 
Sainthal Sagar (Medium Class), CCA 3,267 ha 
Kala Kho (Medium Class), CCA 3,400 ha 
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Madho Sagar (Medium Class), CCA 3,232 ha 
Ajan Lower (Medium Class), CCA 8,097 ha 

Leaving their downstream area as ‘Free Remaining Area’ (FRA) of Banganga Basin. 
Appendix 2 presents the procedure for assessment of simulated flow series related with 
the micro watersheds falling in basin’s FRA. 

After excluding the micro watersheds falling in the catchment area of these 6 
Major/Medium projects (see Appendix 2), analysis of remaining 11 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.4-1. 

Table 6.4-1 Surplus Water at 75% Dependability in Banqanqa Basin. Mm 3 /vr 


Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Banganga 

003 

0.23 

0.23 

0.23 

0.23 

004 

0.27 

0.27 

0.27 

0.27 

005 

0.95 

0.95 

0.95 

0.95 

006 

0.49 

0.49 

0.49 

0.49 

007 

0.00 

0.00 

0.00 

0.00 

008 

1.37 

1.37 

1.37 

1.37 

009 

1.53 

1.53 

1.53 

1.53 

010 

0.87 

0.87 

0.87 

0.87 

013 

0.14 

0.14 

0.14 

0.14 

025 

2.71 

2.71 

2.71 

2.71 

026 

0.14 

0.14 

0.14 

0.14 

Total Surplus 


8.70 

8.70 

8.70 

8.70 


Spill from Ajan Lower dam as computed by WEAP simulation runs is nil at 90%, 75% 
and 50% dependabilities. 

As per the analyses presented above, there are very small quantities of surplus water 
available at 75% dependability in the basin micro watersheds. 

Considering the above analysis and minimum environmental yield requirement of 81.40 
Mm 3 from Banganga basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 
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6.5 Gambhir River Basin 
6.5. 1 General 

Gambhir Basin is located in the eastern part of Rajasthan State and covers an area of 
4,693.52 km 2 within Rajasthan. It is surrounded in the north by Banganga Basin, in 
south by Parbati Basin and in the west by Banas Basin, see Map 1. Gambhir River 
originates in the hills near Karauli town in Karauli District and follows a northerly 
course up to Lapavati, where it takes an easterly turn. Near Pali village it enters 
Bharatpur District. 

6.5.2Surplus Water in Gambhir Basin Free Remaining Area 

There are 16 micro watersheds in Gambhir basin and 3 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Panchna (Medium Class), CCA 9,985 ha 
Jugger (Medium Class), CCA 5,927 ha 
Baretha (Medium Class), CCA 4,243 ha 

There are three distinct lots comprising the ‘Free Remaining Area’ (FRA) of the basin, 
namely: 

• The main body lying downstream (west) of the existing Medium Class projects; 

• The strip of land bounded by Rajasthan State’s border in the north and Parbati 
Basin in the south; and 

• The eastern tip of Rajasthan State, bounded by Parbati and Chambal basins 
(Rajakhera Block of Dhaulpur District). 

After excluding the micro watersheds falling in the catchment area of these 3 
Major/Medium projects (see Appendix 2), analysis of remaining 12 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.5-1. 

Table 6.5-1 Surplus Water at 75% Dependability in Gambhir Basin, Mm 3 /yr 


Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Gambhir 

002 

1.04 

1.04 

1.04 

1.04 

003 

0.49 

0.49 

0.49 

0.49 

004 

2.23 

2.23 

2.23 

2.23 

005 

18.97 

18.97 

18.97 

18.97 

006 

0.99 

0.99 

0.99 

0.99 

007 

2.18 

2.18 

2.18 

2.18 

008 

0.20 

0.20 

0.20 

0.20 

009 

5.62 

5.62 

5.62 

5.62 
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Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 


010 

1.96 

1.96 

1.96 

1.96 

Oil 

2.55 

2.55 

2.55 

2.55 

012 

8.07 

8.07 

8.07 

8.08 

015 

1.45 

1.45 

1.45 

1.45 

Total Surplus 


45.75 

45.75 

45.75 

45.76 


Spills from Baretha, Juggar and Panchana dams as computed by WEAP simulation runs 
is nil at 90%, 75% and 50% dependabilities. 

Q 

As per the analysis presented above, 45.8 Mm of surplus water is available in Gambhir 
basin at 75% dependability in the basin micro watersheds. This water spreads in the 
fields and partly utilized for agriculture and partly goes into Gambhir River. 

Considering the above analysis and minimum environmental yield requirement of 70.40 
Mm 3 from Gambhir basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 

6.6 Parbati River Basin 

6.6.1 General 

Parbati River originates in the hills near Rampur-Langra ranges of Karauli District. It 
flows in a southwest-northeast direction and joins Gambhir River near Kharaghar 
village in Dhaulpur District. It lies between 26°22' and 26°55' North latitude and 77°09' 
and 78° 16' East longitude. 

The Basin is located at the eastern edge of the Rajasthan State. It occupies an area of 
1,887.07 km and covers a major part of Dhaulpur District and parts of Karauli and 
Bharatpur Districts. It lies between Gambhir Basin in the north and Chambal basin in 
the south, see Map 1. The eastern periphery of the basin forms the State boundary with 
State of Uttar Pradesh. 

6.6.2Surplus Water in Parbati Basin Free Remaining Area 

There are 20 micro watersheds in Parbati basin and 3 existing Major/Medium projects. 
These Major/Medium projects are listed below: 

Parbati (Major Class), CCA 24,667 ha 
Ramsagar Dam (Medium Class), CCA 5,608 ha 
Urmila Sagar (Medium Class), CCA 2,900 ha 

The Basin’s area downstream of these projects comprises the ‘Free Remaining Area’ 
(FRA) of Parbati Basin. 

After excluding the micro watersheds falling in the catchment area of these 3 
Major/Medium projects (see Appendix 2), analysis of remaining 10 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
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projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.6-1. 

Table 6.6-1 Surplus Water at 75% Dependability in Parbati Basin. Mm 3 /vr 


Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Parbati 

001 

1.64 

1.64 

1.64 

1.64 

002 

9.19 

9.26 

9.40 

9.53 

012 

5.33 

5.34 

5.37 

5.39 

014 

2.28 

2.28 

2.28 

2.28 

015 

8.57 

8.57 

8.57 

8.57 

016 

2.83 

2.83 

2.83 

2.83 

017 

8.98 

8.98 

8.98 

8.98 

018 

20.48 

20.50 

20.53 

20.56 

019 

5.81 

5.84 

5.90 

5.96 

020 

1.45 

1.45 

1.45 

1.45 

Total Surplus 


66.56 

66.69 

66.95 

67.19 


Spills from Parbati, Ramsagar and Urmila Sagar dams as computed by WEAP 
simulation runs is nil at all dependabilities. 

The surplus water in the free area of micro watersheds (MWS 018, 019 and 015) below 
Parbati and Ramsagar dams is 34.9 Mm 3 . 9 water harvesting structures have been 
planned by the water resources department on Parbati river and its tributaries 
downstream of Parbati dam in these micro watersheds, out of which 7 are already under 
construction. 

The surplus water in the free area of remaining micro watersheds (designated as 
“Lower Parbati Basin Area”) is 31.7 Mm 3 at 75% dependability. Plans/Projects to 
utilise the surplus water in “Lower Parbati Basin Area” are given in Chapter 7. 

6.7 Sabi River Basin 

6.7.1 General 

Sabi River originates from the eastern slopes of the Saiwar Protected Lorest hills in 
Sikar District of Rajasthan State. After covering about 157 km distance in the State, it 
enters Haryana beyond Kotkasim, near village Ujauli and covers a total distance of 
about 222 km up to Dhasa Bund. In some of its reaches, from Mandawar and Kotkasim 
to Haryana border, meandering of the river causes bank erosion. Otherwise, the river 
has a defined course up to Pataudi railway station and thereafter the water spreads, 
flowing into several branches, till its outfall into the link drain from Jahajgarh Jheel to 
Najafgarh Jheel. The flow ultimately joins Yamuna River through the Najafgarh Drain. 
The catchment area of Sabi River in Rajasthan is 4,523.67 km 2 which covers parts of 
Jaipur, Alwar and Sikar Districts, between latitudes 27°16' and 28°11' and longitudes 
75°42' and 76°57' and is located at the north-eastern part of Rajasthan, between 
Shekhawati Basin in the north and Ruparail in the south, see Map 1. 
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6.7.2Surplus Water in Sabi Basin Free Remaining Area 

There are 20 micro watersheds in Sabi basin and 2 existing Major/Medium projects. 
These Major/Medium projects are listed below: 

Buchara (Medium Class), CCA 2,638 ha 
Chittoli (Medium Class), CCA 2,280 ha 

The River Basin downstream of the existing projects catchment is determined as the 
‘Free Remaining Area’ of Sabi River Basin. 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis of remaining 18 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Further, 9 micro 
watersheds out of 18 are considered to evaluate surplus water considering their links 
(see Appendix 2). Concise outputs of 75% dependability of the provisional operation of 
the relevant micro watersheds of this sub-basin are given in Table 6.7-1. 

Table 6.7-1 Surplus Water at 75% Dependability in Sabi Basin, Mm 3 /yr 


Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sabi 

003 

0.60 

0.71 

0.93 

1.15 

004 

0.24 

0.24 

0.24 

0.24 

005 

0.03 

0.03 

0.03 

0.03 

006 

0.29 

0.29 

0.29 

0.29 

007 

0.49 

0.49 

0.49 

0.49 

009 

0.01 

0.01 

0.01 

0.01 

010 

0.03 

0.03 

0.03 

0.03 

Oil 

0.00 

0.00 

0.00 

0.00 

018 

8.87 

8.91 

8.98 

9.06 

Total Surplus 


10.56 

10.71 

11.00 

11.30 


Spills from Buchara and Chittoli dams as computed by WEAP simulation runs is nil at 
90%, 75% and 50% dependabilities. 

As per the analysis presented above, there are very small quantities of surplus water 
available at 75% dependability in the basin micro watersheds. 

Considering the above analysis and minimum environmental yield requirement of 27.80 
Mm 3 from Sabi basin (refer Table A7-2 of Appendix 7), no new projects are planned in 
this basin. 
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6.8 Banas River Basin 

6.8.1 General 

Banas River originates in the Khamnor hills of the Aravalli range (about 5 km from 
Kumbhalgarh) and flows generally in a southwest-northeast direction. The entire length 
of the river within Rajasthan State is about 512 km. It is a major tributary of Chambal 
River, to which it drains near Rameshwar village in Khandar Block of Sawai Madhopur 
District. Banas Basin having catchment area of 47,060.27 km 2 within Rajasthan lies 
between latitudes 24°15' and 27°20' and longitudes 73°25' and 77°00', see Map 1. 

The main tributaries of Banas are Berach and Menali on the right, and Kothari, Khari, 
Dai, Dheel, Sohadara, Morel and Kalisil on the left. This basin is divided into 10 sub¬ 
basins, namely Banas, Berach, Dain, Gudia, Kalisil, Khari, Kothari, Mashi, Morel, 
Sodra as shown in Map 1. This map shows also the existing Major/Medium Class 
surface water projects in Banas River Basin. 

Since Dain, Khari. Kothari and Berach sub-basin fall in the catchment area of Bisalpur 
project, hence the analyses of only 6 sub-basins situated downstream of Bisalpur Dam 
are presented below. 

6.8.2Surplus Water in Banas Sub-basin Free Remaining Area 

There are 16 micro watersheds in Banas sub-basin and 9 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Bisalpur (Major Class), CCA 81,800 ha 
Chandra Bhaga (Medium Class), CCA 3,342 ha 
Galwa (Major Class), CCA 13,391 ha 
Jetpura (Medium Class), CCA 3,730 ha 
Matrikundia (Medium Class), CCA Nil (Diversion) 

Moti Sagar (Medium Class), CCA 2,157 ha 
Nandsamand (Medium Class), CCA 7,885 ha 
Rajsamand (Major Class), CCA 7,311 ha 
Surwal (Medium Class), CCA 4,847 ha 

After excluding the micro watersheds falling in the catchment area of these 9 
Major/Medium projects (see Appendix 2), analysis for remaining 5 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.8-1. 
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Table 6.8-1 Surplus Water at 75% Dependability in Banas Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Banas 

001 

11.05 

11.05 

11.05 

11.05 

002 

12.89 

12.89 

12.89 

12.89 

003 

47.76 

47.86 

48.05 

48.25 

012 

3.21 

3.21 

3.21 

3.21 

015 

29.10 

29.12 

29.14 

29.16 

Total Surplus 


104.01 

104.13 

104.34 

104.56 


6.8.3 Surplus Water in Gudia Sub-basin Free Remaining Area 

There are 2 micro watersheds in Gudia sub-basin and one existing Medium project i.e. 
Dheel (CCA 5,943 ha). 

After excluding the micro watershed falling in the catchment area of Dheel project (see 
Appendix 2), analysis for remaining one micro watershed has been carried out. 
Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.8-2. 

Table 6.8-2 Surplus Water at 75% Dependability in Gudia Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Gudia 

041 

3.05 

3.05 

3.05 

3.05 


6.8.4 Surplus Water in Kalisil Sub-basin Free Remaining Area 

There are 2 micro watersheds in Kalisil sub-basin and one existing Medium project i.e. 
Kalisil (CCA 4,700 ha). 

After excluding the micro watersheds falling in the catchment area of Kalisil project 
(see Appendix 2), analysis for remaining one micro watershed has been carried out. 
Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.8-3. 

Table 6.8-3 Surplus Water at 75% Dependability in Kalisil Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kalisil 

043 

3.00 

3.00 

3.00 

3.00 
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6.8.5Surplus Water in Mashi Sub-basin Free Remaining Area 

There are 6 micro watersheds in Mashi sub-basin and 4 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Chaparwada (Major Class), CCA 11,741 ha 
Hingoniya (Medium Class), CCA 2,078 ha 
Kalakh Sagar (Major Class), CCA 10,961 ha 
Mashi (Medium Class), CCA 6,985 ha 

After excluding the micro watersheds falling in the catchment area of these 4 
Major/Medium projects (see Appendix 2), analysis for remaining one micro watershed 
has been carried out. Corresponding simulated flow series of this micro watershed and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watershed of this sub¬ 
basin are given in Table 6.8-4. 

Table 6.8-4 Surplus Water at 75% Dependability in Mashi Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Mashi 

060 

9.34 

9.34 

9.34 

9.34 


6.8.6 Surplus Water in Morel Sub-basin Free Remaining Area 

There are 7 micro watersheds in Morel sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Mora Sagar (Medium Class), CCA 7,374 ha 
Morel (Major Class), CCA 19,393 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining 3 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.8-5. 

Table 6.8-5 Surplus Water at 75% Dependability in Morel Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Morel 

064 

7.95 

7.95 

7.95 

7.95 

065 

15.53 

15.53 

15.53 

15.53 

067 

8.40 

8.40 

8.40 

8.40 

Total Surplus 


31.88 

31.88 

31.88 

31.88 
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6.8.7Surplus Water in Sodra Sub-basin Free Remaining Area 

There are 3 micro watersheds in Sodra sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Chandsen Bheru Sagar (Medium Class), CCA 2,597 ha 
Tordi Sagar (Major Class), CCA 13,960 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining one micro watershed 
has been carried out. Corresponding simulated flow series of this micro watershed and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watershed of this sub¬ 
basin are given in Table 6.8-6 

Table 6.8-6 Surplus Water at 75% Dependability in Sodra Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sodra 

070 

0.99 

0.99 

0.99 

0.99 


6.8.8 Summary of Banas Basin 


Table 6.8-7 Surplus Water at 75% Dependability in Banas Basin, Mm 3 /yr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Banas 

Banas 

104.01 

104.13 

104.34 

104.56 

Gudia 

3.05 

3.05 

3.05 

3.05 

Kalisil 

3.00 

3.00 

3.00 

3.00 

Mashi 

9.34 

9.34 

9.34 

9.34 

Morel 

31.88 

31.88 

31.88 

31.88 

Sodra 

0.99 

0.99 

0.99 

0.99 

Total Surplus 


152.27 

152.39 

152.60 

152.82 


Spills from Kalisil, Morel, Dheel, Mashi, Bisalpur, Moti Sagar, Galwa and Surwal 
dams as computed by WEAP simulation runs is nil at all dependabilities. 

The surplus water in the FRA, i.e. below Bisalpur Dam, Moti Sagar, Galwa, Surwal, 
Morel, Kali Sil, Mora Sagar, Dheel, Chandsen Bheru Sagar, Tordi Sagar, Chaparwara, 
Mashi, Kalakh Sagar and Hingoniya Dam is 152.3 Mm 3 . 

Part of this surplus water, 34.3 Mm 3 (surplus in MWS 001, 002, 060 and 070), will be 
captured in the proposed Isarda II dam. The proposed Isarda II dam of gross capacity of 
304.97 Mm 3 has been proposed on Banas River downstream of Bisalpur Dam. 118.0 
Mm 3 has been left untapped considering environmental flow from Banas basin (refer 
Table A7-2 of Appendix 7). 

Plans/Projects to utilise this surplus water are given in Chapter 7. It is proposed to 
transfer 300.0 Mm 3 water from Anas River in Mahi Basin to Berach River in Banas 
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a 

Basin to augment existing Bisalpur dam and 173.7 Mm from Mej River of Chambal 
Basin to augment the proposed Isarda II dam (see section 7.3 below). 

6.9 Chambal River Basin 

6.9.1 General 

Chambal River Basin is located at the south-eastern tip of Rajasthan State, surrounded 
within the State by Mahi (in fact only superficially), Banas, Parbati and Gambhir 
basins. Chambal Basin is shared: its upper reach and outlet are located in Madhya 
Pradesh State, while its central part, accommodating major hydro-power plants (Rana 
Pratap Sagar, Jawahar Sagar and Kota Barrage complex) and diversion works (Kota 
Barrage), is located in Rajasthan State, see Map 1. 

Within Rajasthan, the Chambal basin has an area of 31,242.50 km and is divided into 
6 sub-basins, namely: Parwati, Kunu, Kalisindh, Mej, Chakan, Chambal Upstream and 
Chambal Downstream as shown in Map 1. 

6.9.2Surplus Water in Parwati Sub-basin Free Remaining Area 

There are 13 micro watersheds in Parwati sub-basin and 6 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Bethali (Medium Class), CCA 5,206 ha 
Bilas (Medium Class), CCA 5,863 ha 
Gopalpura (Medium Class), CCA 3,557 ha 
Lhasi (Medium Class), CCA 4,026 ha 
Parwati Pickup Weir (Major Class), CCA 12,550 ha 
Ummed Sagar (Medium Class), CCA 2,968 ha 

Ummed Sagar, Gopalpura and Bilas Dam are located as independent cluster of projects 
at the eastern part of the sub-basin. Bethali and Lhasi projects are located upstream of 
Parwati Pickup weir that, in fact, drains a large area, partly outside of Rajasthan State. 
The area downstream of Parwati Pickup Weir and the eastern cluster of Medium Class 
projects is determined as the ‘Free Remaining Area’ of this sub-basin. 

After excluding the micro watersheds falling in the catchment area of these 5 
Major/Medium projects excluding Parwati Pickup Weir (see Appendix 2), analysis for 
remaining 8 micro watersheds has been carried out. Corresponding simulated flow 
series of these micro watersheds and calculation of the provisional operation analyses 
carried out as described in section 4.3 are given in Appendix 2, also given in this 
Appendix is the information on minor projects in FRA with salient features and 
projected siltation. Concise outputs of 75% dependability of the provisional operation 
of the relevant micro watersheds of this sub-basin are given in Table 6.9-1 and 6.9-2. 
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Table 6.9-1 Surplus Water at 75% Dependability D/s of Parwati Pickup Weir 
considering only Rajasthan catchment. Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Parwati 

55 

189.72 

189.93 

190.35 

190.77 

62 

35.87 

35.94 

36.08 

36.22 

63 

37.06 

37.06 

37.06 

37.06 

64 

35.36 

35.36 

35.36 

35.36 

Spills - Lhasi 

56 

0.00 

0.00 

0.00 

0.00 

Spills - Bethali 

65 

25.97 

20.83 

21.24 

21.65 

Total Available at Parwati 
Pickup Weir 


323.18 

319.12 

320.09 

321.06 

Deduct Utilisation at 

Parwati Pickup Weir 
(see Appendix 11) 


16.10 

16.10 

16.10 

16.10 

Net Availability D/s of 
Parwati Pickup Weir 


307.88 

303.02 

303.99 

304.96 


Table 6.9-2 Surplus Water at 75% Dependability in Parwati Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Parwati 

57 

55.05 

55.10 

55.21 

55.31 

58 

147.45 

147.45 

147.45 

147.45 

66 

348.37 

348.74 

349.49 

350.25 

67 

57.76 

57.76 

57.76 

57.76 

Spills - Ummed Sagar 

59 

28.88 

29.64 

31.42 

33.42 

Spills - Gopalpura 

60 

0.00 

0.00 

0.00 

0.00 

Spills - Bilas 

61 

34.70 

36.02 

35.68 

36.03 

Spills - Parwati Pickup Weir 
(only Rajasthan catchment) 


307.88 

303.82 

303.99 

304.96 

Total Surplus 


980.09 

976.73 

981.00 

985.18 


6.9.3 Surplus Water in Kunu Sub-basin Free Remaining Area 

There is only one micro watershed in Kunu sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.9-3. 
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Table 6.9-3 Surplus Water at 75% Dependability in Kunu Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kunu 

045 

142.37 

142.53 

142.85 

143.16 


6.9.4 Surplus Water in Kalisindh Sub-basin Free Remaining Area 

There are 22 micro watersheds in Kalisindh sub-basin and 10 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Harish Chandra Sagar (Major Class), CCA 17,978 ha 
Takli (Medium Class), CCA 7,386 ha 
Chauli (Medium Class), CCA 7,794 ha 
Piplad (Medium Class), CCA 4,688 ha 
Gagrain (Medium Class), CCA 7,943 ha 
Parwan Lift (Medium Class), CCA 9,531 ha 
Parwan Pickup Weir (Medium Class), CCA 7,464 ha 
Chhapi (Medium Class), CCA 9,375 ha 
Sawan Bhadon (Medium Class), CCA 5,850 ha 
Bhim Sagar (Medium Class), CCA 9,986 ha 

Harishchandra string, with its upstream projects of Takli, Chauli, Piplad and Gagrain. 
Parwan Lift with its upstream string of Parwan Pickup Weir and Chhapi. Sawan 
Bhadon and Bhim Sagar are stand-alone projects. 

After excluding the micro watersheds falling in the catchment area of these 7 
Major/Medium projects excluding Harish Chandra Sagar, Parwan Lift and Parwan 
Pickup Weir (see Appendix 2), analysis for remaining 15 micro watersheds has been 
carried out. Corresponding simulated flow series of these micro watersheds and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.9-4 to 6.9-7. 


Table 6.9-4 Surplus Water at 75% Dependability D/s of Parwan Pickup Weir 
considering only Rajasthan catchment. Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kalisindh 

29 

107.79 

107.80 

107.82 

107.84 

39 

118.29 

118.47 

118.83 

119.19 

40 

141.38 

141.38 

141.39 

141.40 

42 

67.74 

67.87 

68.11 

68.36 

Spills - Chhapi 

30 

69.72 

68.80 

70.19 

72.13 

Total Available at Parwan Pickup 

Weir 


504.92 

504.27 

506.34 

508.92 
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Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Deduct Utilization at Parwan Pickup 
Weir 

(see Appendix 11) 


15.79 

15.79 

15.79 

15.79 

Net Availability D/s of Parwan 

Pickup Weir 


489.13 

488.61 

490.55 

493.13 


Table 6.9-5 Surplus Water at 75% Dependability D/s of Parwan Lift considering 

only Rajasthan catchment, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kalisindh 

41 

131.34 

131.35 

131.39 

131.42 

Spills - Parwan Pickup Weir 
(only Rajasthan catchment) 


489.13 

488.61 

490.55 

493.13 

Total Available at Parwan Lift 


620.47 

619.96 

621.94 

624.55 

Deduct Utilization at Parwan Lift 
(see Appendix 11) 


27.89 

27.89 

27.89 

27.89 

Net Availability D/s of Parwan Lift 


592.58 

592.07 

594.05 

596.06 


Table 6.9-6 Surplus Water at 75% Dependability D/s of Harish Chandra Saqar 
considering only Rajasthan catchment, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kalisindh 

23 

162.91 

163.24 

163.91 

164.44 

26 

156.67 

156.87 

157.28 

157.68 

28 

118.25 

118.25 

118.25 

118.25 

35 

95.58 

95.90 

96.53 

97.16 

36 

104.02 

104.03 

104.07 

104.10 

Spills - Piplad 

24 

0.00 

0.00 

0.00 

0.00 

Spills - Gagrain 

25 

0.00 

0.00 

0.00 

0.00 

Spills - Takli 

27 

18.08 

18.20 

18.43 

18.66 

Spills - Chauli 

37 

0.00 

0.00 

0.00 

0.00 

Total Available at Harish Chandra 
Sagar 


655.61 

856.49 

658.47 

660.29 

Deduct Utilization at Harish 
Chandra Sagar (see Appendix 11) 


30.28 

30.28 

30.28 

30.28 

Net Availability D/s of Harish 
Chandra Sagar 


625.23 

626.21 

628.19 

630.01 
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Table 6.9-7 Surplus Water at 75% Dependability in Kali Sindh Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Kalisindh 

31 

26.50 

26.50 

26.50 

26.50 

32 

78.98 

79.09 

79.31 

79.54 

33 

133.33 

133.40 

133.53 

133.66 

38 

35.66 

35.67 

35.68 

35.69 

43 

135.34 

135.53 

135.91 

136.28 

Spills - Saw an Bhadon 

34 

0.00 

0.00 

0.00 

0.00 

Spills - Bhim Sagar 

44 

0.00 

0.00 

0.00 

0.00 

Spills - Harish Chandra Sagar 
(only Rajasthan catchment) 


625.23 

626.21 

628.19 

630.01 

Spills - Parwan Lift 
(only Rajasthan catchment) 


592.58 

592.07 

594.05 

596.66 

Total Surplus 


1627.62 

1628.47 

1633.17 

1638.34 


6.9.5Surplus Water in Mej Sub-basin Free Remaining Area 

There are 9 micro watersheds in Mej sub-basin and 5 existing Major/Medium projects 
and one ongoing Medium project. These Major/Medium projects are listed below: 

Dugari (Medium Class), CCA 2,251 ha 
Bundi ka Gothra (Medium Class), CCA 5,560 ha 
Gudha (Major Class), CCA 11,380 ha 
Bhimlat-Abheypura (Medium Class), CCA 3,402 ha 
Burdha (Medium Class), CCA 4,273 ha 
Gararda (Ongoing- Medium Class), CCA 9,161 ha 

After excluding the micro watersheds falling in the catchment area of these 6 
Major/Medium projects (see Appendix 2), analysis for remaining 4 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.9-8. 


Table 6.9-8 Surplus Water at 75% Dependability in Mei Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Mej 

47 

15.94 

16.10 

16.42 

16.75 

48 1 

169.47 

169.48 

169.49 

169.51 

52 

77.49 

77.56 

77.71 

77.71 

53 

55.45 

55.45 

55.45 

55.45 

Spills - Bundi Ka Gothra 

46 

0.00 

0.00 

0.00 

0.00 

Spills - Gararda (Ongoing) 

48_2 

0.00 

0.00 

0.00 

0.00 
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Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Spills - Bhimlat-Abheypura 

49 

21.98 

22.25 

22.22 

22.16 

Spills - Burdha 

50 

0.00 

0.00 

0.00 

0.00 

Spills - Dugari 

51 

0.00 

0.00 

0.00 

0.00 

Spills - Gudha 

54 

0.00 

0.00 

0.00 

0.00 

Total Surplus 


340.33 

340.84 

341.29 

341.58 


6.9.6 Surplus Water in Chakan Sub-basin Free Remaining Area 

There are 2 micro watersheds in Chakan sub-basin and one existing Medium project i.e. 
Galwania (CCA 2,257 ha). 

After excluding the micro watersheds falling in the catchment area of Galwania project 
(see Appendix 2), analysis for remaining one micro watershed has been carried out. 
Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.9-9. 


Table 6.9-9 Surplus Water at 75% Dependability in Chakan Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Chakan 

02 

78.26 

79.01 

79.01 

80.51 

Spills - Galwania 

01 

0.00 

0.00 

0.00 

0.00 

Total Surplus 


78.26 

79.01 

79.01 

80.51 


6.9.7Surplus Water in Chambal Upstream Sub-basin Free Remaining Area 

Chambal Upstream sub-basin lies largely in Madhya Pradesh State; its outlet is in a 
series of existing major class projects utilised for hydropower production and irrigation, 
as follows: 

Gandhi Sagar Dam; (in Madhya Pradesh) 

Rana Pratap Sagar Dam; 

Jawahar Sagar Dam; 

Kota Barrage, which forms headwork for a 229,000 ha multi-state irrigation project by 
means of two major canals, namely; Right Main Canal and Left Main Canal. 

The availability water within this sub-basin including outside catchment is shared in 
50:50 ratio between Rajasthan and Madhya Pradesh. 

Accordingly, this sub-basin is not included in this context of search for water-surplus 
source. But the spills from Kota Barrage have been considered in Chambal 
Downstream sub-basin. 
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6.9.8Surplus Water in Chambal Downstream Sub-basin Free Remaining Area 

There are 9 micro watersheds in Chambal Downstream sub-basin and 2 existing 
Major/Medium projects. These Major/Medium projects are listed below: 

Alnia (Medium Class), CCA 7,882 ha 
Mansarovar (Medium Class), CCA 3,167 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining 7 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.9-10. 


Table 6.9-10 Surplus Water at 75% Dependability in Chambal Downstream Sub¬ 
basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Chambal Downstream 

03 

70.53 

70.60 

70.73 

70.87 

05 

65.96 

65.97 

65.98 

65.99 

07 

100.44 

100.51 

100.64 

100.78 

08 

62.69 

62.69 

62.69 

62.69 

09 

29.69 

29.79 

29.99 

30.20 

10 

34.56 

34.84 

35.41 

35.98 

11 

81.51 

81.51 

81.51 

81.51 

Spills - Alnia 

04 

0.00 

0.00 

0.00 

0.00 

Spills - Mansarovar 

06 

0.00 

0.00 

0.00 

0.00 

Spills - Kota Barrage 


385.70 

385.70 

385.70 

385.70 

Total Surplus 


831.08 

831.61 

832.65 

833.72 


6.9.9 Summary of Chambal Basin 

Table 6.9-11 Surplus Water at 75% Dependability in Chambal Basin, Mm 3 /yr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Chambal 

Parwati 

980.09 

976.73 

981.00 

985.18 

Kunu 

142.37 

142.53 

142.85 

143.16 

Kalisindh 

1,627.62 

1,628.47 

1,633.17 

1,638.34 

Mej 

340.33 

340.84 

341.29 

341.58 

Chakan 

78.26 

79.01 

79.01 

80.51 

Chambal 

Downstream 

831.08 

831.61 

832.65 

833.72 

Total Surplus 


3,999.75 

3,999.19 

4,009.97 

4,022.49 
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As per the sub-basin wise analyses of Chambal basin presented above, there are large 
quantities of surplus water available at 75% dependability in the basin micro 
watersheds. 

Plans/Projects to utilize this surplus water are given in Chapter 7. 

6.10 Mahi River Basin 

6.10.1 General 

Mahi River descends from the northern slopes of the Vindhyachal ranges in M.P. at an 
elevation of 500 m amsl. It flows southwards for about 120 kms in M.P. before entering 
Banswara District of Rajasthan. The river takes a TJ’ shaped route in Rajasthan before 
entering Gujarat, finally discharging into the Gulf of Cambay, see Map 1. The Mahi 
Basin having catchment area of 16,610.63 km 2 in Rajasthan lies between longitudes 
73° 18' and 74°52' and latitudes 23°04' and 24°35'. The main tributaries of the Mahi are 
Eru, Nori, Chap, Som, Jakham, Moran, Anas and Bhadar. 

6.10.2 Surplus Water in Mahi Sub-basin Free Remaining Area 

There are 20 micro watersheds in Mahi sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Mahi Bajaj Sagar (Major Class), CCA 80,000 ha 
Surwania (Medium Class), CCA 2,228 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining 10 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.10-1. 

Table 6.10-1 Surplus Water at 75% Dependability in Mahi Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Mahi 

019 

61.38 

61.87 

62.07 

62.26 

020 

23.53 

24.56 

25.17 

25.77 

024 

41.09 

42.25 

42.84 

43.43 

025 

34.96 

35.59 

35.92 

36.25 

028 

26.91 

26.91 

26.91 

26.91 

029 

21.47 

21.47 

21.47 

21.47 

032 

21.84 

23.60 

24.33 

25.05 

033 

44.32 

44.36 

44.37 

44.39 

034 

7.91 

12.45 

14.18 

15.86 

037 

16.51 

19.42 

20.77 

22.12 

Total Surplus 


299.92 

312.48 

318.03 

323.51 
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Spills from Mahi Bajaj Sagar dam and Surwania dam as computed by WEAP 
simulation runs is nil at 75% dependability. 

6.10.3 Surplus Water in Jakham Sub-basin Free Remaining Area 

There are 12 micro watersheds in Jakham sub-basin and one existing Major project i.e. 
Jakham (CCA 28,308 ha). 

After excluding the micro watersheds falling in the catchment area of Jakham project 
(see Appendix 2), analysis for remaining 8 micro watersheds has been carried out. 
Corresponding simulated flow series of these micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.10-2. 


Table 6.10-2 Surplus Water at 75% Dependability in Jakham Sub-basin, 

Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Jakham 

006 

5.14 

5.14 

5.14 

5.14 

008 

11.76 

11.79 

11.86 

11.93 

009 

44.08 

44.08 

44.08 

44.08 

010 

18.44 

18.88 

19.77 

20.66 

011 

37.80 

37.80 

37.80 

37.80 

012 

15.46 

15.71 

16.11 

16.47 

014 

43.92 

44.42 

45.43 

46.44 

016 

59.36 

59.43 

59.56 

59.70 

Spills - Jakham Dam 


4.32 

3.99 

7.97 

12.21 

Total Surplus 


235.96 

237.25 

239.75 

242.22 


6.10.4 Surplus Water in Som Sub-basin Free Remaining Area 

There are 21 micro watersheds in Som sub-basin and 3 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Jaisamand (Major Class), CCA 16,000 ha 
Somkagdar (Medium Class), CCA 5,739 ha 
Som Kamla Amba (Major Class), CCA 17,724 ha 

After excluding the micro watersheds falling in the catchment area of these 3 
Major/Medium projects (see Appendix 2), analysis for remaining 3 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.10-3. 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

218 






















STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table 6.10-3 Surplus Water at 75% Dependability in Som Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Som 

039 

6.55 

6.63 

6.79 

6.94 

050 

16.06 

16.40 

17.06 

17.73 

054 

22.59 

22.70 

22.91 

23.08 

Total Surplus 


45.20 

45.73 

46.76 

47.75 


Spills from Som Kamla Amba dam as computed by WEAP simulation runs is nil at 
75% dependability. 

6.10.5 Surplus Water in Moran Sub-basin Free Remaining Area 

There is only one micro watershed in Moran sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.10-4. 


Table 6.10-4 Surplus Water at 75% Dependability in Moran Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Moran 

038 

50.29 

52.27 

56.21 

60.13 


6.10.6 Surplus Water in Bhadar Sub-basin Free Remaining Area 

There is only one micro watershed in Bhadar sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.10-5. 


Table 6.10-5 Surplus Water at 75% Dependability in Bhadar Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Bhadar 

005 

16.46 

17.34 

19.10 

20.86 
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6.10.7 Surplus Water in Anas Sub-basin Free Remaining Area 

There are 4 micro watersheds in Anas sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 4 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.10-6. 


Table 6.10-6 Surplus Water at 75% Dependability in Anas Sub-basin, Mm 3 /yr 


Sub-basin 

Micro Watersheds 

2010 

2020 

2040 

2060 

Anas 

001 

47.83 

47.98 

48.27 

48.57 

002 

26.68 

26.80 

27.05 

27.30 

003 

6.57 

6.57 

6.57 

6.57 

004 

79.56 

79.86 

80.47 

81.08 

Total Surplus 


160.64 

161.21 

162.36 

163.52 


6.10.8 Summary of Mahi Basin 


Table 6.10-7 Surplus Water at 75% Dependability in Mahi Basin. Mm 3 /yr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Mahi 

Mahi 

299.92 

312.48 

318.03 

323.51 

Jakharn 

235.96 

237.25 

239.75 

242.22 

Som 

45.20 

45.73 

46.76 

47.75 

Moran 

50.29 

52.27 

56.21 

60.13 

Bhadar 

16.46 

17.34 

19.10 

20.86 

Anas 

160.64 

161.21 

162.36 

163.52 

Total Surplus 


808.47 

826.28 

842.21 

857.99 


As per the sub-basin wise analyses of Mahi basin summarized in Table 6.10-7, there are 
large quantities of surplus water available at 75% dependability in the basin micro 
watersheds. 

Plans/Projects to utilize this surplus water are given in Chapter 7. 

6.11 Sabarmati River Basin 
6.11.1 General 

Sabarmati River and its tributaries descend from the Aravalli hills and drain the slopes 
of the Aravalli hills in Udaipur District. The Vatrak River, a tributary of Sabarmati 
River, flows through Dungarpur District, roughly marking the western boundary of 
Udaipur District, and flows in a south-westerly direction. The main tributaries of 
Sabarmati River are Wakal River and Sei Nadi, which also originate from the Aravalli 
hill range west of Udaipur city and flow south-westwards. Their courses are generally 
parallel to the Sabarmati River, up to their confluence with the Sabarmati in Gujarat. 
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2 

Sabarmati River Basin has an area of 4,130.12 km in Rajasthan and is located at the 
south-western part of Rajasthan, between Luni and West Banas Basins in its west and 
Banas and Mahi basins in the east, see Map 1. 

6.11.2 Surplus Water in Sei Sub-basin Free Remaining Area 

There are 2 micro watersheds in Sei sub-basin and there are no existing Major/Medium 
projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 2 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.11-1. 

Table 6.11-1 Surplus Water at 75% Dependability in Sei Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sei 

006 

0.12 

0.12 

0.12 

0.12 

007 

1.63 

1.63 

1.63 

1.63 

Total Surplus 


1.75 

1.75 

1.75 

1.75 


6.11.3 Surplus Water in Vatrak Sub-basin Free Remaining Area 

There are 2 micro watersheds in Vatrak sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 2 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.11-2. 

Table 6.11-2 Surplus Water at 75% Dependability in Vatrak Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Vatrak 

008 

1.11 

1.11 

1.11 

1.11 

009 

5.87 

5.87 

5.87 

5.87 

Total Surplus 


6.98 

6.98 

6.98 

6.98 


6.11.4 Surplus Water in Wakal Sub-basin Free Remaining Area 

There are 6 micro watersheds in Wakal sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 
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Corresponding simulated flow series of these 6 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.11-3. 

Table 6.11-3 Surplus Water at 75% Dependability in Wakal Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Wakal 

010 

2.47 

2.47 

2.47 

2.47 

Oil 

2.47 

2.47 

2.47 

2.47 

012 

3.33 

3.33 

3.33 

3.33 

013 

3.65 

3.65 

3.65 

3.65 

014 

20.58 

20.58 

20.58 

20.58 

015 

3.05 

3.05 

3.05 

3.05 

Total Surplus 


35.55 

35.55 

35.55 

35.55 


6.11.5 Surplus Water in Sabarmati Sub-basin Free Remaining Area 

There are 5 micro watersheds in Sabarmati sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 5 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.11-4. 

Table 6.11-4 Surplus Water at 75% Dependability in Sabarmati Sub-basin, 

Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sabarmati 

001 

5.76 

5.76 

5.76 

5.76 

002 

3.73 

3.73 

3.73 

3.73 

003 

0.38 

0.38 

0.38 

0.38 

004 

4.47 

4.47 

4.47 

4.47 

005 

3.19 

3.19 

3.19 

3.19 

Total Surplus 


17.53 

17.53 

17.53 

17.53 
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6.11.6 Summary of Sabarmati Basin 

Table 6.11-5 Surplus Water at 75% Dependability in Sabarmati Basin. Mm 3 /yr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Sabarmati 

Sei 

1.75 

1.75 

1.75 

1.75 

Vatrak 

6.98 

6.98 

6.98 

6.98 

Wakal 

35.55 

35.55 

35.55 

35.55 

Sabarmati 

17.53 

17.53 

17.53 

17.53 

Total Surplus 


61.81 

61.81 

61.81 

61.81 


As per the sub-basin wise analyses of Sabarmati basin summarized in Table 6.11-5, 
there are small quantities of surplus water in the micro watersheds of Sei, Vatrak, 
Wakal and Sabarmati basin at 75% dependability, but since most of the micro 
watersheds are draining directly into neighbouring State, there is very little scope to 
harness this surplus water and even if harnessed, utilization is not feasible due to land 
use and topography. 

Considering the above analysis and minimum environmental yield requirement of 46.30 
Mm 3 from Sabarmati basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 

6.12 Luni River Basin 

6.12.1 General 

Luni River originates from the western slopes of the Aravalli range at an elevation of 
550 m amsl, near Ajmer. After flowing for about 495 kms in a south-westerly direction 
in Rajasthan, the River disappears in the marshy land of Rann of Kutch. Luni Basin 
catchment area in Rajasthan is 69,302.11 km 2 and is located in the south-western part 
of Rajasthan State, situated between the western slopes of Aravalli Range and the Great 
Thar desert, surrounded by the Outside Basin in the north, and Banas, Sabarmati, West 
Banas, Sukli and Other Nallahs of More Basins in the south. As depicted in Map 1 the 
Basin’s hydrography if duly affected by Aravalli Range and Thar Desert in the sense 
that the Aravalli drainage system is considerably more developed than the other (Right- 
hand) bank of the river. 

6.12.2 Surplus Water in Jojri Sub-basin Free Remaining Area 

There are 12 micro watersheds in Jojri sub-basin and one existing Medium project i.e. 
Bisalpura Bund (CCA 2,830 ha). 

After excluding the micro watersheds falling in the catchment area of Bisalpura Bund 
(see Appendix 2), analysis for remaining 2 micro watersheds has been carried out. 
Corresponding simulated flow series of these micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-1. 
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Table 6.12-1 Surplus Water at 75% Dependability in Joiri Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Jojn 

027 

0.03 

0.03 

0.03 

0.03 

028 

0.03 

0.03 

0.03 

0.03 

Total Surplus 


0.06 

0.06 

0.06 

0.06 


6.12.3 Surplus Water in Guhiya Sub-basin Free Remaining Area 

There are 8 micro watersheds in Guhiya sub-basin and 3 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Sardar Samand (Major Class), CCA 10,325 ha 
Raipur Luni (Medium Class), CCA 2,605 ha 
Kharda Bund (Medium Class), CCA 2,451 ha 

After excluding the micro watersheds falling in the catchment area of these 3 
Major/Medium projects (see Appendix 2), analysis for remaining one micro watershed 
has been carried out. Corresponding simulated flow series of this micro watershed and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.12-2. 


Table 6.12-2 Surplus Water at 75% Dependability in Guhiya Sub-basin, 

Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Guhiya 

Oil 

0.04 

0.04 

0.04 

0.04 


6.12.4 Surplus Water in Bandi (Hemawas) Sub-basin Free Remaining Area 

There are 2 micro watersheds in Bandi (Hemawas) sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 2 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-3. 
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Table 6.12-3 Surplus Water at 75% Dependability in Bandi (Hemawas) Sub¬ 
basin. Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Bandi (Hemawas) 

004 

0.00 

0.00 

0.00 

0.00 

005 

0.00 

0.00 

0.00 

0.00 

Total Surplus 


0.00 

0.00 

0.00 

0.00 


6.12.5 Surplus Water in Khari (Hemawas) Sub-basin Free Remaining Area 

There are 4 micro watersheds in Khari (Hemawas) sub-basin and one existing Medium 
project i.e. Hemawas Bund (CCA 8,704 ha). 

After excluding the micro watersheds falling in the catchment area of Hemawas Bund 
(see Appendix 2), analysis for remaining one micro watersheds has been carried out. 
Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-4. 


Table 6.12-4 Surplus Water at 75% Dependability in Khari (Hemawas) Sub¬ 
basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Khari (Hemawas) 

034 

0.00 

0.00 

0.00 

0.00 


6.12.6 Surplus Water in Sukri Sub-basin Free Remaining Area 

There are 5 micro watersheds in Sukri sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Giroliya Tank (Medium Class), CCA 2,429 ha 
Bankli Bund (Medium Class), CCA 5,380 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining one micro watershed 
has been carried out. Corresponding simulated flow series of this micro watershed and 
calculation of the provisional operation analyses carried out as described in section 4.3 
are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.12-5. 
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Table 6.12-5 Surplus Water at 75% Dependability in Sukri Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sukri 

089 

0.01 

0.01 

0.01 

0.01 


6.12.7 Surplus Water in Mithari Sub-basin Free Remaining Area 

There are 2 micro watersheds in Mithari sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 2 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-6. 


Table 6.12-6 Surplus Water at 75% Dependability in Mithari Sub-basin, 

Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Mithari 

085 

1.12 

1.12 

1.12 

1.12 

086 

0.46 

0.46 

0.46 

0.46 

Total Surplus 


1.58 

1.58 

1.58 

1.58 


6.12.8 Surplus Water in Jawai Sub-basin Free Remaining Area 

There are 3 micro watersheds in Jawai sub-basin and one existing Major project i.e. 
Jawai Bund (CCA 38,671 ha). 

After excluding the micro watersheds falling in the catchment area of Jawai Bund (see 
Appendix 2), analysis for remaining 2 micro watersheds has been carried out. 
Corresponding simulated flow series of these micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-7. 

Table 6.12-7 Surplus Water at 75% Dependability in Jawai Sub-basin, Mm 3 /yr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Jawai 

014 

4.73 

4.73 

4.73 

4.73 

015 

1.04 

1.04 

1.04 

1.04 

Total Surplus 


5.77 

5.77 

5.77 

5.77 
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6.12.9 Surplus Water in Khari Sub-basin Free Remaining Area 

There are 5 micro watersheds in Khari sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Ora Bund (Medium Class), CCA 4,616 ha 
Angore Dam (Medium Class), CCA 3,455 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining 3 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.12-8. 

Table 6.12-8 Surplus Water at 75% Dependability in Khari Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Khari 

029 

0.49 

0.49 

0.49 

0.49 

030 

1.55 

1.55 

1.55 

1.55 

031 

1.10 

1.10 

1.10 

1.10 

Total Surplus 


3.14 

3.14 

3.14 

3.14 


6.12.10 Surplus Water in Bandi Sub-basin Free Remaining Area 

There are 3 micro watersheds in Bandi sub-basin and one existing Medium project i.e. 
Bandi Sendra (CCA 6,289 ha). 

After excluding the micro watersheds falling in the catchment area of Bandi Sendra 
(see Appendix 2), analysis for remaining one micro watershed has been carried out. 
Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-9. 

Table 6.12-9 Surplus Water at 75% Dependability in Bandi Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Bandi 

001 

0.07 

0.07 

0.07 

0.07 


6.12.11 Surplus Water in Sukri (Sayala) Sub-basin Free Remaining Area 

There is only one micro watershed in Sukri (Sayala) sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 
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Corresponding simulated flow series of this micro watershed and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watershed of this sub-basin are given in 
Table 6.12-10. 


Table 6.12-10 Surplus Water at 75% Dependability in Sukri (Savala) Sub- 

basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sukri (Sayala) 

094 

0.00 

0.00 

0.00 

0.00 


6.12.12 Surplus Water in Sagi Sub-basin Free Remaining Area 

There are 2 micro watersheds in Sagi sub-basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these 2 micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.12-11. 

Table 6.12-11 Surplus Water at 75% Dependability in Saqi Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sagi 

087 

2.15 

2.15 

2.15 

2.15 

088 

0.00 

0.00 

0.00 

0.00 

Total Surplus 


2.15 

2.15 

2.15 

2.15 


6.12.13 Surplus Water in Luni Sub-basin Free Remaining Area 

There are 47 micro watersheds in Luni sub-basin and 2 existing Major/Medium 
projects. These Major/Medium projects are listed below: 

Jasawant Sagar (Medium Class), CCA 6,379 ha 
Phool Sagar Jaliya (Medium Class), CCA 2,350 ha 

After excluding the micro watersheds falling in the catchment area of these 2 
Major/Medium projects (see Appendix 2), analysis for remaining 42 micro watersheds 
has been carried out. Corresponding simulated flow series of these micro watersheds 
and calculation of the provisional operation analyses carried out as described in section 
4.3 are given in Appendix 2, also given in this Appendix is the information on minor 
projects in FRA with salient features and projected siltation. Concise outputs of 75% 
dependability of the provisional operation of the relevant micro watersheds of this sub¬ 
basin are given in Table 6.12-12. 
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Table 6.12-12 Surplus Water at 75% Dependability in Luni Sub-basin, Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Luni 

038 

0.09 

0.09 

0.09 

0.09 

039 

0.10 

0.10 

0.10 

0.10 

040 

0.15 

0.15 

0.15 

0.15 

041 

0.17 

0.17 

0.17 

0.17 

042 

0.00 

0.00 

0.00 

0.00 

045 

0.05 

0.05 

0.05 

0.05 

046 

0.00 

0.00 

0.00 

0.00 

047 

0.15 

0.15 

0.15 

0.15 

048 

0.10 

0.10 

0.10 

0.10 

051 

0.20 

0.20 

0.20 

0.20 

052 

0.31 

0.31 

0.31 

0.31 

053 

0.25 

0.25 

0.25 

0.25 

054 

0.07 

0.07 

0.07 

0.07 

055 

0.04 

0.04 

0.04 

0.04 

057 

0.16 

0.16 

0.16 

0.16 

058 

0.11 

0.11 

0.11 

0.11 

059 

0.18 

0.18 

0.18 

0.18 

060 

0.05 

0.05 

0.05 

0.05 

061 

0.10 

0.10 

0.10 

0.10 

062 

0.19 

0.19 

0.19 

0.19 

063 

0.28 

0.28 

0.28 

0.28 

064 

0.42 

0.42 

0.42 

0.42 

065 

0.39 

0.39 

0.39 

0.39 

066 

2.87 

2.87 

2.87 

2.87 

067 

0.11 

0.11 

0.11 

0.11 

068 

1.65 

1.65 

1.65 

1.89 

069 

0.09 

0.09 

0.09 

0.09 

070 

0.83 

1.05 

1.32 

1.45 

071 

0.24 

0.24 

0.24 

0.24 

072 

0.18 

0.23 

0.30 

0.32 

073 

0.18 

0.18 

0.18 

0.18 

074 

0.30 

0.30 

0.30 

0.30 

075 

0.11 

0.11 

0.11 

0.11 

076 

0.09 

0.09 

0.09 

0.09 

077 

1.73 

1.73 

1.73 

1.73 

078 

0.10 

0.10 

0.10 

0.10 

079 

0.43 

0.43 

0.43 

0.43 

080 

0.35 

0.38 

0.38 

0.38 

081 

0.72 

0.72 

0.72 

0.72 

082 

0.19 

0.19 

0.19 

0.19 

083 

0.24 

0.24 

0.24 

0.24 

084 

0.14 

0.14 

0.14 

0.14 

Total Surplus 


14.11 

14.41 

14.75 

15.14 
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6.12.14 Summary of Luni Basin 


Table 6.12-13 Surplus Water at 75% Dependability in Luni Basin. Mm 3 /yr 


Basin 

Sub-basin 

2010 

2020 

2040 

2060 

Luni 

Jojri 

0.06 

1.48 

7.21 

11.68 

Guhiya 

0.04 

0.04 

0.04 

0.04 

Bandi (Hemawas) 

0.00 

0.00 

0.00 

0.00 

Khari (Hemawas) 

0.00 

0.00 

0.00 

0.00 

Sukri 

0.01 

0.01 

0.01 

0.01 

Mithari 

1.58 

1.58 

1.58 

1.58 

Jawai 

5.77 

5.77 

5.77 

5.77 

Khari 

3.14 

3.14 

3.14 

3.14 

Bandi 

0.07 

0.07 

0.07 

0.07 

Sukri (Sayla) 

0.00 

0.00 

0.00 

0.00 

Sagi 

2.15 

2.15 

2.15 

2.15 

Luni 

14.11 

14.41 

14.75 

15.14 

Total Surplus 


26.93 

28.65 

34.72 

39.58 


Spills from the Major/Medium projects of Luni basin as computed by WEAP 
simulation runs is nil at 75% dependability. 

As per the sub-basin wise analyses of Luni basin presented above, there are very small 
quantities of surplus water available at 75% dependability in the basin micro 
watersheds. Also, this surplus water gets absorbed within its micro watersheds. 

Therefore, no new projects are planned in this basin. 

6.13 West Banas River Basin 

6.13.1 General 

River West Banas originates in the hills south of Sirohi (24°49':72°48') and Pindwara 
(24°47':73°03'), and flows through a valley carved between the Sirohi-Mount Abu hill 
range on its eastern bank and the Aravalli hill range extending south of Pindwara town. 
It flows for a distance of about 50 kms in Rajasthan. 

West Banas River Basin is located in the south-western part of Rajasthan State, 
draining to Gujarat State. The basin is surrounded by Sukli and Luni Basins in the west 
and north and Sabarmati in the east, see Map 1. It occupies an area of 1,831.34 km 2 in 
Rajasthan. 

6.13.2 Surplus Water in West Banas Basin Free Remaining Area 

There are 14 micro watersheds in West Banas basin and one existing Medium project 
i.e. West Banas (CCA 7,952 ha). 

After excluding the micro watersheds falling in the catchment area of West Banas 
project (see Appendix 2), analysis for remaining 11 micro watersheds has been carried 
out. Corresponding simulated flow series of these micro watersheds and calculation of 
the provisional operation analyses carried out as described in section 4.3 are given in 
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Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.13-1. 

Table 6.13-1 Surplus Water at 75% Dependability in West Banas Basin. 

Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

West Banas 

001 

2.90 

2.90 

2.91 

2.91 

004 

1.72 

1.72 

1.72 

1.72 

005 

0.08 

0.08 

0.08 

0.08 

006 

0.62 

0.62 

0.62 

0.62 

007 

0.60 

0.60 

0.60 

0.60 

008 

0.62 

0.62 

0.62 

0.62 

010 

1.69 

1.69 

1.69 

1.69 

Oil 

1.87 

1.87 

1.87 

1.87 

012 

0.70 

0.70 

0.70 

0.70 

013 

3.22 

3.22 

3.22 

3.22 

014 

1.15 

1.15 

1.15 

1.15 

Total Surplus 


15.17 

15.17 

15.18 

15.18 


Spill from West Banas dam as computed by WEAP simulation runs is nil at 75% 
dependability. 

As per the analyses presented above, there are small quantities of surplus water 
available at 75% dependability in the basin micro watersheds. 

Considering the above analysis and minimum environmental yield requirement of 15.90 
Mm 3 from West Banas basin (refer Table A7-2 of Appendix 7), no new projects are 
planned in this basin. 

6.14 Sukli River Basin 

6.14.1 General 

Sukli River originates in the hills near Mera village southwest of Sirohi. It flows in a 
northeast-southwest direction, parallel to Mount Abu hill ranges, for about 45 km up to 
Khera village in Sirohi District, and finally joins West Banas River near Davas village 
in Gujarat State. The basin is surrounded by Other Nallahs of More and Luni Basins in 
the west and north and West Banas in the east, see Map 1. It occupies an area of 990.44 
km in Rajasthan. 

6.14.2 Surplus Water in Sukli Basin Free Remaining Area 

There are 11 micro watersheds in Sukli basin and one existing Medium project i.e. 
Sukli Selwara (CCA 5,000 ha). 
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After excluding the micro watersheds falling in the catchment area of Sukli Selwara 
project (see Appendix 2), analysis for remaining 9 micro watersheds has been carried 
out. Corresponding simulated flow series of these micro watersheds and calculation of 
the provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.14-1. 

Table 6.14-1 Surplus Water at 75% dependability in Sukli Basin. Mm 3 /yr 


Sub-Basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Sukli 

001 

0.39 

0.39 

0.39 

0.39 

002 

0.56 

0.56 

0.56 

0.56 

003 

1.05 

1.05 

1.05 

1.05 

005 

1.06 

1.06 

1.06 

1.06 

006 

0.43 

0.43 

0.43 

0.43 

007 

0.16 

0.16 

0.16 

0.16 

008 

0.02 

0.02 

0.02 

0.02 

009 

0.11 

0.11 

0.11 

0.11 

011 

0.01 

0.01 

0.01 

0.01 

Total Surplus 


3.79 

3.79 

3.79 

3.79 


Spills from Sukli Selwara dam as computed by WEAP simulation runs is nil at 75% 
dependability. 

As per the analyses presented above, there are very small quantities of surplus water 
available at 75% dependability in the basin micro watersheds. 

Considering the above analysis and minimum environmental yield requirement of 3.80 
Mm 3 from Sukli basin (refer Table A7-2 of Appendix 7), no new projects are planned 
in this basin. 

6.15 Other Nallahs of Jalore River Basin 
6.15.1 General 

Other Nallahs of Jalore Basin includes streams and Nallahs originating in the western 
slopes of Jaswantpura hills (24°48':72°28') and Silar hills (24°42':72°28'). The Baragaon 
Nadi and Sukal River, along with the other Nallahs, originate in the sand dune terrain 
around Raniwara (24°45':72°12'). The basin is located in Jalore District within 
Rajasthan in the south-western part of the State. It is surrounded by Luni basin in the 
north and west and by Sukli basin in the east. The southern limit is marked by State 
boundary with Gujarat State, see Map 1. It occupies an area of 1,900.27 km 2 in 
Rajasthan. 
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6.15.2 Surplus Water in Other Nallahs of Jalore Basin Free Remaining Area 

There are 9 micro watersheds in Other Nallahs of Jalore basin and there are no existing 
Major/Medium projects, thus it is entirely determined as ‘Free Remaining Area’ (FRA). 

Corresponding simulated flow series of these micro watersheds and calculation of the 
provisional operation analyses carried out as described in section 4.3 are given in 
Appendix 2, also given in this Appendix is the information on minor projects in FRA 
with salient features and projected siltation. Concise outputs of 75% dependability of 
the provisional operation of the relevant micro watersheds of this sub-basin are given in 
Table 6.15-1. 

Table 6.15-1 Surplus Water at 75% Dependability in Other Nallahs of Jalore 

Basin. Mm 3 /vr 


Sub-basin 

Micro 

Watersheds 

2010 

2020 

2040 

2060 

Other Nallahs of Jalore 

001 

0.01 

0.01 

0.01 

0.01 

002 

0.12 

0.12 

0.12 

0.12 

003 

0.10 

0.10 

0.10 

0.10 

004 

0.03 

0.03 

0.03 

0.03 

005 

0.16 

0.16 

0.16 

0.16 

006 

0.02 

0.02 

0.02 

0.02 

007 

0.26 

0.26 

0.26 

0.26 

008 

0.63 

0.65 

0.69 

0.70 

009 

0.23 

0.23 

0.23 

0.23 

Total Surplus 


1.56 

1.58 

1.62 

1.63 


As per the analyses presented above, there are very small quantities of surplus water 
available at 75% dependability in the basin micro watersheds. 

Considering the above analysis and minimum environmental yield requirement of 2.10 
Mm 3 from Other Nallahs of Jalore basin (refer Table A7-2 of Appendix 7), no new 
projects are planned in this basin. 

6.16 Ghaggar River Basin 

6.16.1 General 

The north western parts of Rajasthan comprising of the Districts of Hanumangarh and 
Ganganagar belong to the lower Ghaggar Basin originating from Shivalik hills of 
Himachal Pradesh. It covers an area of 5,201.51 Km 2 in Rajasthan, see Map 1. Ghaggar 
River after entering the Haryana State near Kalka (30 o 51':76°07') traverses through 
Haryana, Punjab and Rajasthan and enters Pakistan near Anupgarh (29 0 H':73°12'). It is 
an ephemeral river receiving copious runoff during monsoon period. During the lean 
period, significant base flow is generated which is utilised for irrigation by the border 
areas of States Haryana and Rajasthan. However, most of the runoff is generated up to 
Sadulgarh (29°41:75° 13’) beyond which the runoff starts declining indicating influent 
regime of the River. The hydrological regime of Ghaggar River has undergone changes 
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in the past (before seventh decade) and accordingly, lower Ghaggar River was rarely 
receiving the flood flows. In the recent past however, due to development of an 
efficient drainage network in the then undivided Punjab (Haryana and Punjab), lower 
part of Ghaggar River started receiving floods inundating a large fertile plain. With the 
passage of time, the flood waters crossed over to Pakistan. The increased flooding of 
Ghaggar River bed (Nali bed) has great influence on the surface water and groundwater 
resources of this part of Rajasthan. The available surface water resources and 
consequently the groundwater resources of lower Ghaggar River are likely to change in 
the near future due to extensive rain water harvesting in the upper Ghaggar Basin. 

6.16.2 Surplus Water in Ghaggar Basin Free Remaining Area 

There are 2 micro watersheds in Ghaggar basin and as per the surface water assessment 
very small quantities of surface water are generated within the State. As discussed 
above, this area mainly receives Ghaggar flood water from Ottu Weir in Haryana. The 
utilization of Ghaggar flood water is discussed below. 

Utilization of Ghaggar Flood Water 

The Ghaggar river enters in Rajasthan near Talwara Jheel village in Hanumangarh 
District. Ghaggar River siphons below Indira Gandhi Feeder (IGF) at RD 629 from 
where Ghaggar Diversion Channel has been constructed. Ghaggar Diversion Channel 
(GDC) ultimately discharges water in artificial depressions constructed near Suratgarh. 
Length of GDC is RD 158.7, total no. of depressions are 18 and their storage capacity 
is 900.44 Mm 3 (0.73 MAF). These depressions are inter-linked through cuts. 

From RD 24 of GDC water is released in Ghaggar Nail Bed. Ghaggar Nali passes near 
Hanumangarh, Suratgarh and ultimately crosses Indo-Pak border near Anoopgarh. To 
protect life and properties from Ghaggar Flood, protection works and structures for 
utilization of flood water have been constructed. Ghaggar flood water is utilized for 
irrigation directly from GDC/Ghaggar Nali Bed as well as from water stored in 
depressions. 

Maximum water received at RD 0 of GDC (Ghaggar siphon RD 629 of IGF) is as 
below: 


S. No 

Year 

Maximum 
Discharge in 
cusecs 

1 

2000 

13,759 

2 

2001 

7,798 

3 

2002 

5,060 

4 

2003 

5,366 

5 

2004 

13,013 

6 

2005 

5,009 

7 

2006 

2,900 

8 

2007 

4,402 

9 

2008 

8,152 

10 

2009 

7,344 

11 

2010 

13,050 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

234 


















STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Therefore, about 13,000 cusecs maximum flood water has been received during last 11 
years. 


Utilization of Ghaggar Flood water through existing system: 


S. No. 

Particular 

Discharge, 

cusecs 

1 

129 Outlets in GDC 

300 

2 

Intake structure at RD 133 of GDC to divert water in SOG Branch 

1,850 

3 

Intake structure at RD 43 of Anoopgarh Branch to divert water from 
Ghaggar Nali Bed to Anoopgarh Branch 

1,650 

4 

6 Nos existing channels have been linked with GDC to supplement water 
from GDC: 

South Ghaggar Canal 162.20 

Kishanpura Distributary 29.43 

Munda Minor 21.56 

Naurangdeshar Distributary 227.70 

High level Minor 14.56 

Zora warpura Minor 5.21 

Total 460.66 

460 

5 

Cultivators also utilize water from Ghaggar Nali Bed through Syphons and 
Pumps. The approximate quantity is 

1,000 

6 

Losses in GDC and Ghaggar Nali Bed 

2,000 


Total 

7,260 


Thus 7,260 cusecs water can be utilized directly from GDC and Ghaggar Nali Bed. In 
addition to this 5,000 cusecs water can be released in depression from tail GDC (RD 
158.7), thus total discharge that can be utilized is 7,260+5,000=12,760 cusecs (say 
12,800 cusecs). 

Intake structure at RD 629 of IGF has also been constructed to divert 10,000 cusecs 
water in IGF but water through this intake structure can be diverted when receipt of 
water is more than 25,000 cusecs. 

Therefore about 12,800 cusecs water can be safely utilized through Existing System. 

For utilization of water stored in depressions following structure has been constructed: 


S. No. 

Name of work 

Design Discharge, 
cusecs 

1 

Manaktheri Minor 

25.00 

2 

Kishanpura Minor 

13.50 

3 

Farm Minor 

120.00 

4 

Pilibangan Karnising Link channel 

310.00 

5 

Escape channel S-8A to divert water from 
depressions to Ghaggar Nali Bed. 

3,000.00 


Thus, entire flood water upto 13,000 cusecs can be utilized through existing system. 

6.17 Outside Basin 

This basin occupies a very large area of 130,522.48 km 2 in the western part of the 
Rajasthan State and covers entire Districts of Jaisalmer and Bikaner and parts of 
Districts of Barmer, Jodhpur, Nagaur, Sikar, Ganganagar, Hanumangarh, Jaisalmer, 
Jhunjhunun and Churn. 
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The Outside Basin constitutes a closed basin as drainage is not clearly defined, 
originating and ending within the plain itself. Owing to scanty rainfall, the streams 
carry only peak flood waters and are ephemeral in nature, while their channels are ill- 
defined and disappear in the desert after travelling a short distance. 


7. Identification of New Water Projects 

7.1 Introduction 

Proposal for new projects to be implemented in water surplus basins are based on 
project design reports as available, desk-top studies and basic data on water availability. 
A review of the main dimensions of planned irrigation projects and their consistency 
with the Consultants’ revised water yield assessments was carried out under other parts 
of the Project. 

The main characteristics and cost estimate are defined to serve as the basis for carrying 
out economic analysis of planned projects and programmes. 

The analysis also indicates in what parts of the basin there is excess water available for 
utilization. This information was then used for appraising planned projects and 
planning additional future projects by assessing the availability of water for irrigation 
and/or other water supply. Utilization of existing excess storage has also been 
considered in planning. 

7.2 Project Appraisal Procedure 

The appraisal of new projects comprises: 

• Establishing the availability of water under given dependability levels (90%, 
75%, 50% and 25%). 

• Identifying the type of project. 

• Estimating the capital and O&M costs. 

• Estimating the anticipated benefits. 

The analysis culminated in assessment of economic indicators for the project that 
guided in decision-making on its implementation. 

7.2.1 General 

The assessment of net availability of surface water for planned reservoirs allows for 
evaporation and seepage losses as well as priority requirement for surface water for 
other than irrigation purposes from the same dam. 

The potential for utilizing groundwater in conjunction with surface water in planned 
irrigation projects is taken into account when analysing the total availability of water. 
The total amount of groundwater utilizable for irrigation may include: 

• Natural replenishment within the command area. 

• Return flows, i.e. percolation from water conveyance systems. 

• Artificial recharge, if any. 

• Aquifer mining, if applicable. 

When return flow from irrigation and other water conveyance systems are taken into 
account over the long term, the need for groundwater utilization in the command area 
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often becomes a must if an excessive build-up of groundwater levels and possibly water 
logging of irrigated areas is to be avoided. 

The adequacy of the pumping capacity of planned lift schemes has been examined and, 
if necessary, due adaptations in the design has been recommended. In addition, the 
supply capacity of the planned pump station has been compared with the water 
requirements of the target irrigated area and, if necessary, amendments have been 
recommended. 

7.2.2 Storage Capacity 

The storage capacity within the selected projects is evaluated regarding the catchment 
yield and the siltation process up to the end of the planning horizon (Year 2060). 

In cases where the remaining storage capacity is smaller than the annual catchment 
yield at 75% dependability, then the storage capacity is considered for extension 
considering the available cultivable area or demand for other purposes, while in cases 
where the storage capacity is in excess, water diversion from other areas have been 
considered. 

7.2.3 Groundwater Utiiization 

Groundwater availability for irrigation within the command area is calculated taking 
into account the natural aquifer replenishment as well as irrigation return flows, after 
deducting for the supply of groundwater for other priority purposes. 

The mode of groundwater utilization in conjunction with surface water for irrigation 
would depend on the aquifer characteristics and ability to provide an effective multi¬ 
annual storage capacity. 

7.2.4 Cost Estimates 

After reviewing the performance of the projects, including recommended amendments 
if relevant, their cost estimate have been reviewed and updated to common level of 
2010 price level. In case cost estimates are not available, costs have been estimated 
using unit costs analyses as given in Appendix 4. 

7.2.5 Dams and irrigation Projects 

The assessment of water availability at individual dam sites with refined estimates of 
surplus surface water potential at micro watershed level indicates in which basin/sub¬ 
basin there is scope for harvesting additional quantities. 

The technical feasibility of constructing dams and reservoirs as planned have been 
evaluated based on the revised surface water yield at the considered site, taking into 
account existing upstream and downstream dams. 

Wherever estimates prepared by WRD are available, these have been reviewed and 
updated. For other projects, preliminary cost estimates have been prepared based on 
unit costs per stored volume in m 3 . For canal systems in major and medium irrigation 
projects the cost have been estimated on basis of unit cost per hectare, derived for 
different categories of projects according to recently constructed or planned projects. 

7.2.6 Lift Schemes 

In river reaches where it is found that excess flow remains even in non-Monsoon period 
after developing all the suitable dams and harvesting as much as possible the basin’s 
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surface water by gravity, the possibility of introducing lift schemes has been examined, 
considering that there is suitable land for irrigation at a reasonable elevation difference. 

Considering the relatively high cost involved, lift schemes have been primarily 
considered in river reaches where water is available as mentioned above. 

There is also scope for planning lift schemes on main canals of existing irrigation 
systems where lift schemes can make it possible to increase the utilization of available 
water and command additional irrigable land. In few such cases, the project planning 
defined as basis for economic analysis includes the respective costs and additional 
CCA. 

Engineering considerations, such as suitable topographical, hydrological and geological 
data, has been taken into consideration for sitting the associated structures. If necessary, 
a weir is also planned in the river to provide adequate depth of water for pumping. 

The cost of pump stations have been estimated on basis of the latest available unit costs 
per m 3 /sec/m or kW. The cost of civil works is assessed on relevant unit costs. The 
annual cost of power supply is also included. 

7.2.7 inter-basin Transfer Projects 

The surplus runoff, if any, in a basin can even be used in adjoining basins. Inter-basin 
transfers have been examined taking into consideration refined estimates of water 
availability and demand. This has been done in stages after concluding the state water 
balance and establishing the economic viability of all future water projects. This forms 
the basis for identifying options for such transfers. 

7.2.8 Enhanced Groundwater Recharge 

a. General 

The extent of overexploitation of groundwater resources, on one hand, and, on the other 
hand, the expectation of considerable number of ‘left-over’ water occurrences brought 
the authorities’ attention to the probability of using such ‘left-overs’ for artificially 
enhanced recharge of groundwater. A landmark in this respect is the Master Plan for 
Artificial Recharge to Groundwater in India, prepared by the Government of India, 
Ministry of Water Resources, Central Ground Water Board (New Delhi 2002). This 
study’s review of several means that might be implemented - probably employing 
several in certain areas - is applicable to Rajasthan and is briefly reproduced hereunder. 

b. Crfteria for Choosing Artiffc/af Recharge Sites 

Local conditions and hydrogeological characteristics at the location of an artificial 
recharge site play a major role in determining the efficiency of the scheme. Therefore, 
close attention and efforts should be given in order to wisely identify the best available 
site for enhanced groundwater recharge project. The main guidelines for choosing the 
site include the following: 

• High permeability at the surface. 

• High vertical hydraulic conductivity along the vadose zone to enhance fast 
percolation. 

• Sufficient thickness of the unsaturated column in light of the storativity and 
estimated recharge volumes (to avoid groundwater emergence at the surface). 
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• Absence of low permeability horizons along the vadose zone, which may retard 
deep percolation. 

• Sufficient lateral transmissivity in the aquifer to prevent extensive groundwater 
mounding below recharge zone. 

• Acceptable quality of the recharged aquifer within permissible standards in light 
of the type of usage. 

• Exploitation tools downstream of the recharged zone. 

• Monitoring wells for optimal management. 

The areas feasible for artificial groundwater recharge have been categorised as follows 
as per specifically considered for Rajasthan in Master Plan for Artificial Recharge to 
Ground Water in India, CGWB: 

• Areas showing declining groundwater level trend of more than 0.20 m/yr and 
water level more than 3 m bgl. 

• Areas showing declining groundwater level trend of more than 0.10 m/yr and 
water level more than 9 m bgl. 

• Areas having water level more than 20 m bgl. 

The artificial recharge to ground water aims to address the following issues: 

• To enhance the sustainable yield in areas where over-development has depleted 
the aquifer. 

• Conservation and storage of excess surface water for future requirements. 

• To improve the quality of existing ground water through dilution. 

It could take place in the following manners: 

• Construction of percolation tanks, that may act at the same time for storage of 
runoff and percolation for aquifer recharge, provided with recharge/percolation 
shafts. 

• Provision of cascade cross-stream structures with recharge/percolation shafts 
across the streams and drains of the selected area. Such structures would 
regulate flash-flood nature of runoff and give it opportunity to percolate. 

The details on design considerations for percolation tanks and cross-stream 
structures are given in Appendix 5. 

c. Other Cons/c/erat/ons 

According to site conditions, other means may be employed for recharging water to 
depleting aquifers. Conditions for this purpose are, but not limited to: 

• Since percolation takes more time than the surface flows and definitely much 
more when it relates to flash floods, it requires detainment of flows as much as 
practical. Any storage means may serve, including small ponds, village and 
livestock watering holes, etc. 

• Monitoring and regulation of water for infiltration are cardinal for efficiency of 
the process: fast release, beyond the infiltration rate may cause spills, and 
extended interim storage may entail more evaporation losses. 

• Since the recharge task is expensive, the target aquifer(s) should be properly 
defined and the works and means must be selected carefully to ascertain that the 
proposed aim is achieved. 
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7.3 Identified New Projects 

According to surplus water availability assessment presented in Chapter 6, new projects 
have been identified in Parbati basin, Banas basin, Chambal basin, and Mahi basin. 
Details of these identified projects have been presented in the following sections. 

7.3.1 Parbati Basin 

According to the surface water resources appraisal in Chapter 6, the surplus water in the 
area designated as “Lower Parbati Basin Area” is 31.7 Mm 3 at 75% dependability. Out 
of this, plan to utilise surplus water from MWS 002, 016, 017 and 020 amounting to 
22.5 Mm 3 at 75 dependability has been conceptualised and presented below. 

There are no sites available for large-scale surface water projects in this Lower Parbati 
Basin area. The area appears to be a vulnerable area that calls for urgent mitigating 
measures in terms of artificial groundwater recharge measures. 

Figure 7.3-1 shows that inspite of rising trend of rainfall, there is a long term declining 
trend in groundwater level in this area with an average decline of 0.34 m/yr in pre¬ 
monsoon season and 0.39 m/yr in post-monsoon season which is due to excess 
groundwater withdrawal. The aquifer is Older Alluvium in this area and the water table 
is about 14 m bgl. The slope of the area is 2 to 3%. 

The water quality maps of Parbati Basin based on pre-monsoon 2010 data for Chloride, 
Fluoride, Nitrate and Electrical Conductivity also imply that the alluvial aquifer in 
Lower Parbati Area appear to be favourable for artificial recharge from the point of 
view of improving the ground water quality (refer Volume 3a of Final Report No. 4.2). 
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Considering the aspects discussed above, it has been proposed to utilize the available 
surplus water in lower Parbati basin area for artificial/enhanced groundwater recharge 
that includes the following: 

Percolation Tanks 

Three potential watershed areas (designated as WS) have been identified that could 
accommodate some 15 percolation tanks, locations and details of which are shown in 
Figure 7.3-2. From Table 7.3-1 it can be seen that for the selected Lower Parbati basin 
area of 396.09 km 2 the water availability within the free areas of the identified 
watersheds for year 2010 at 90% and 75% dependability is 6.9 and 22.5 Mm 3 , 
respectively. 

Table 7.3-1 Catchment Areas for Percolation Tanks 


WS 

Total Area, km 2 

Surplus Water 
at various 
dependability, 
Mm 3 

90% 

75% 

WS1 (MWS 002 & 017) 

244.49 

6.3 

18.2 

WS2 (MWS 020) 

44.75 

0.1 

1.5 

WS3 (MWS 016) 

106.85 

0.5 

2.8 

Total 

396.09 

6.9 

22.5 


The envisaged water retention and groundwater recharge from these proposed 
percolation tanks is given in Table 7.3-2. Percolation factor of 0.60 has been arrived at 
considering the evaporation rate (after applying pan evaporation coefficient) and the 
percolation rate in the Parbati basin area and inflows to the percolation tanks due to two 
fillings, which means that the recharge is about 60% of the volume of water stored in 
the percolation tank. 

Table 7.3-2 Envisaged Groundwater Recharge by Percolation Tanks 


Length of Embankment, m 

300 

Water spread upstream of embankment, m 

400 

Total water spread area, m 2 

120,000 

Avg. water depth, m 

2 

Total volume of water stored, m 

240,000 

Number of filling / year 

2 

Gross volume of water stored, m 3 /yr 

480,000 

Water stored in 15 percolation tanks, Mm 3 /yr 

7.20 

Percolation factor 

0.60 

Total recharge, Mm 3 /yr 

4.32 


Cross Stream Structures 

Some 57 km of river bed stretches have been encountered in Lower Parbati basin area 
that could accommodate cross stream structures as shown in Figure 7.3-2. The 
envisaged water retention and groundwater recharge from these proposed cross stream 
structures is given in Table 7.3-3. 
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Table 7.3-3 Envisaged Groundwater Recharge by Cross-stream Structures 


Length of stream, km 

57.0 

Avg. width, m 

20.0 

Stream bed slope, m/km 

2.0 

Number of structures of height 2 m 

57 

Total water spread area, m 2 

1,140,000 

Avg. Water Depth, m 

1.0 

Total Volume of water stored, m 

1,140,000 

Number of filling / year 

2 

Gross Volume of water stored, nrVyr 

2,280,000 

Water stored in cross-stream structures, 


Mm 3 /yr 

2.28 

Percolation factor 

0.60 

Total recharge, Mm^/yr 

1.37 


Total Envisaged Groundwater Recharge 

Q 

Against the water availability of 6.9 and 22.5 Mm at 90% and 75% dependability, 
respectively, total storage of 4.74 Mm 3 has been proposed and considering twice filling 
the total volume stored will be 9.48 Mm 3 . With these envisaged structures the total 
groundwater recharge in Lower Parbati River Basin area amounts to 5.69 Mm 3 /yr. 

Estimated Cost of Artificial Recharge Structures 

The estimated cost of proposed Artificial Recharge structures is given in Table 7.3-4. 
Location of these structures is shown in Figure 7.3-2. 


Table 7.3-4 Estimated Cost of Artificial Recharge Structures 


Artificial Recharge Structure Type 

No. 

Estimated Cost 
(Million Rs.) 

Percolation Tanks 

15 

37.50* 

Cross Stream Structures 

57 

8.55** 

Total 


46.05 


* On average 2.5 Million Rs. per percolation tank 
** On average 0.15 Million Rs. per cross stream structure 


7.3.2 Banas Basin 

a 

As shown in chapter 6, part of surplus water, 34.3 Mm (surplus in MWS 001, 002, 
060, and 070), will be captured in the proposed Isarda II dam (Project Code BAN-1). 
The proposed Isarda II Dam of gross capacity of 304.97 Mm 3 has been proposed on 
Banas River downstream of Bisalpur Dam. It is proposed to transfer 300.0 Mm 3 water 
from Anas River in Mahi Basin to Berach River in Banas Basin to augment existing 
Bisalpur dam and 173.7 Mm 3 from Mej River of Chambal basin to augment Isarda II 
dam, details of Isarda dam which are given below and in section 7.3.4 and 7.3.3, 
respectively. 
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7.3.2.1 Isarda Project 

a. Project Description 

Isarda project is a Major project proposed to be constructed on Banas River which is a 
tributary of Chambal River. The dam and reservoir are situated near Banetha of Uniara 
tehsil in Tonk district. 

Salient Features of the Project are as follows: 

(a) Catchment 
Gross 37820 km 2 
Free 2383km 2 

(b) Storage capacity 
Gross 304.97Mm 3 
Live 252.5Mm 3 

b. Water Resources 
(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed site has been estimated it is part of surplus water(surplus in 
MWS 001,002,060 and 070) and spills from Bisalpur, Moti Sagar, Mashi, as given in 
Table 7.3-5. 

Table 7.3-5 Water Availability at Isarda Project 


Dependability 

Level 

Water Yield, Mm 3 

90% 

8.40 

75% 

34.27 

50% 

90.49 

25% 

505.91 

Mean 

144.04 


a 

Water available at 75% dependability is 34.27 Mm . Therefore it is proposed to transfer 
173.67 Mm 3 from Mej river a tributary of Chambal river. The total water available at 
75% dependability at Isarda is 207.94 Mm 3 . 

Upstream Projects 

There are five Major/Medium type projects in Isarda Project immediate catchment, with 
salient features as given in Table 7.3-6. 


Table 7.3-6 Salient Features of Projects in Isarda Project Immediate Catchment 


Name 

Type 

Live 

Storage 

(Mm 3 ) 

Gross 

Storage 

(Mm 3 ) 

Catchment 

Area 

(Km 2 ) 

Remark 

Bisalpur 

Major 

893.91 

1095.84 

27726 

Existing 

Mashi 

Medium 

35.11 

48.13 

5776 

Existing 

Moti sagar 

Medium 

12.42 

12.87 

109 

Existing 
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Name 

Type 

Live 

Storage 

(Mm 3 ) 

Gross 

Storage 

(Mm 3 ) 

Catchment 

Area 

(Km 2 ) 

Remark 

Tordi Sagar 

Medium 

47.12 

47.12 

704.88 

Existing 

Chandsen 

Medium 

14.53 

14.70 

155.4 

Existing 


There are 75 Minor projects in the free catchment area of Isarda project with total live 
storage capacity of 73.20 Mm 3 , 

Water Harvesting Structures (WHSs) 

There are WHSs in proposed dam catchment with combined water holding capacity of 
167.94 Mm 3 . 

Siltation of the Reservoir 

The free catchment area of the dam is 2383 km2. The silt volume likely to be deposited 
in 50 year life of the reservoir at 131m 3 /km 2 /yr from the above catchment area will be 

a 

15.61 Mm . The silt volume to be deposited in the live storage is 55% of the total silt. 

(ii) Groundwater Availability 

There is no contribution of groundwater to this project. 

c. Non-agriculture Water Demand 

This is a water supply project, whole water reserved for drinking purpose only. 

d. Provisional Cost Estimate 

The detailed estimate has been prepared by WRD Rajasthan amounting to Rs. 20,634.3 
Million in 2011 and Rs. 22,711.80 Million has been workout by unit cost analysis by 
the Consultant based on 2010 prices. 

7.3.3 Chambal Basin 

7.3.3.1 Kali Sindh Sub-basin 

7.3.3.1.1 Surplus Water Availability 

Spills from Parwan Lift at 75% dependability are 592.58 Mm 3 (refer Table 6.9-5). 
However, there are new proposed projects upstream of Parwan Lift as presented in 
Table 7.3-7. 


Table 7.3-7 Projects Proposed Upstream of Parwan Lift 


s. 

No. 

Project 

Code 

Project 

Name 

Gross 

Capacity 

(Mm 3 ) 

CCA 

(ha) 

Rajasthan Yield at 
75% dependability 

(Mm 3 ) 

1 

CHM-l 

Parwan Irrigation 

490.00 

131,400 

352.44 

2 

CHM-13 

Bor Band 

0.67 

133 

0.67 

3 

CHM-7 

Manohar Thana 

84.76 

14,049 

54.72 

Total 


575.43 


407.83 


These new proposed projects in Parwan Lift catchment area will reduce the surplus 
outflow such that the net surplus water availability at 75% dependability downstream of 


Parwan Lift will be 592.59 - 407.83=184.75 Mm 3 (Rajasthan portion). 
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Spills from Harish Chandra Sagar at 75% dependability is 625.23 Mm 3 (refer Table 6.9- 
6). However, there are new proposed projects upstream of Harish Chandra Sagar as 
presented in Table 7.3-8. 

Table 7.3-8: Projects Proposed Upstream of Harish Chandra Sagar 


S. No. 

Project 

Code 

Project Name 

Gross Storage 
(Mm 3 ) 

CCA 

(ha) 

1 

CHM-8 

Rajgarh 

58.91 

6,827 

2 

CHM -14 

Guradia 

4.49 

1,509 

3 

CHM -15 

Rizone 

0.63 

129 

4 

CHM-2 

Kali Sindh 

148.00 

14,478 

Total 

212.03 



These new proposed projects in Harish Chandra Sagar catchment area will reduce the 
surplus outflow such that the net surplus water availability at 75% dependability 
downstream of Harish Chandra Sagar will be 625.23-212.03= 413.20 Mm 3 . 

The computed surplus water for Kali Sindh sub-basin Free Area (own-generated flows), 
i.e. below Parwan Lift and Harish Chandra Sagar, is 409.81 Mm 3 (refer Table 6.9-7). 
However, there are new proposed projects in Kali Sindh sub-basin Free Area as 
presented in Table 7.3-9. 

Table 7.3-9: Projects Proposed below Parwan Lift and Harish Chandra Sagar in 

Kali Sindh sub-basin 


S. No. 

Project Code 

Project 

Name 

Type of 
Project 

Gross Storage 
(Mm 3 ) 

CCA 

(ha) 

1 

CHM-16 

Anwa 

Minor 

0.76 

187.2 

2 

CHM-17 

Bherupura 

Minor 

1.05 

150.2 

Total 


1.81 

237.4 


Accordingly, the net outflow (surplus water) availability at 75% dependability 
downstream of Kali Sindh sub-basin will be 184.75+413.20+409.81-1.81=1005.95 
Mm . Description of proposed major and medium projects in Kali Sindh sub-basin are 
given below. 

7.3.3.1.2 Parwan Major Irrigation Project 

a. Project Description 

Parwan irrigation project is a Major project proposed to be constructed on Parwan 
River which is a tributary of Chambal River. The dam and reservoir are situated near 
Khanpur city of Aklera tehsil in Jhalawar district. 

Salient Features of the Project are as follows: 

(a) Catchment 

Gross 8,242 km 2 (2,262 km 2 in Rajasthan) 

Free 2,220 km 2 (including 10% catchment area of MP) 

(b) Storage capacity 
Gross 490 Mm 3 
Live 462 Mm 3 
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(c) Command area 
GCA 154,787 ha 
CCA 131,400 ha 

b. Water Resources 
(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-10. 

7.3-10 Gross Water Availability at Proposed Parwan Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield 
from M.P.) 

90% 

431.60 

75% 

656.21 

50% 

869.78 

25% 

1,213.90 

Mean 

792.87 


Upstream Projects 

There are two Medium type projects in Parwan Major Irrigation Project catchment, 
with salient features as given in Table 7.3-11. 


Table 7.3-11 Salient Features of Projects in Parwan Irrigation Project Catchment 


Name 

Type 

Live 

Storage 

(Mm 3 ) 

Gross 

Storage 

(Mm 3 ) 

Catchment 

Area 

(Km 2 ) 

Remark 

Chhapi 

Medium 

73.60 

82.6 

774.0 

Existing 

Manoharthana 

Medium 

63.09 

84.76 

1,176.0 

Proposed 

Total 


136.69 

167.36 

1,950.0 



There are 8 Minor projects in the catchment area of Parwan irrigation project with total 

a 

live storage capacity of 16.24 Mm , while in its differential catchment area also total 
number of minor projects is 8 with total live storage capacity of 16.24 Mm 3 since 
Chhapi Manohar Thana Projects in its upstream have no minor projects. 

Water Harvesting Structures (WHSs) 

There are WHSs in proposed dam catchment with combined water holding capacity of 
7.5 Mm 3 . 

Inflows to the Project 

The actual water yield to the project is given in Table 7.3-12. 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

247 






















STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table 7.3-12 Actual Water Yield at Parwan Major Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% 
Yield from M.P.) 

90% 

240.50 

75% 

465.11 

50% 

678.68 

25% 

1,022.80 

Mean 

601.77 


Siltation of the Reservoir 

The free catchment area of the dam is 2,220 km 2 . The silt volume likely to be deposited 
in 50 year life of the reservoir at 218 m 3 /km 2 /yr from the above catchment area will be 
24.20 Mm 3 . The silt volume to be deposited in the live storage is 55% of the total silt 
volume i.e. 13.31 Mm 3 . 

(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Antah, Atru, Baran, 
Chhipabarod, Khanpur, Sangod Block) is 116.10 Mm 3 . The number of wells existing in 
the command area is 18,245. 

c. Non-agriculture Water Demand 

There is a domestic water demand of 50 Mm 3 for cities and towns linked with the 
reservoir and there are 79 Mm 3 and 16 Mm 3 demands for power projects and water for 
wildlife, respectively. The remaining surface water will be used for irrigation. The 
balance of domestic demands and rural domestic (inclusive of institutional and other 
demands) and livestock in the command area, as given in Table 7.3-13, is proposed to 
be supplied from groundwater. 

Table 7.3-13: Non-aqriculture Water Demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

4.21 

8.29 

9.82 

10.82 

Live Stock 

3.41 

3.62 

4.05 

4.47 

Others 

0.06 

0.06 

0.07 

0.07 

Total 

7.68 

11.97 

13.94 

15.36 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed estimate has been prepared by WRD Rajasthan amounting to Rs. 20,634.3 
Million in 2011 and Rs 22,711.80 Million has been workout by unit cost analysis by the 
Consultant based on 2010 prices, which also includes complete lined system, 
construction of watercourses and land levelling, therefore, same cost has been adopted. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 
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(iii) Annual O&M Cost 


Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 


Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Total O&M Cost 


Value, Million Rs. 

227.12 

115.11 

0.00 

342.33 

119.75 

461.97 


e. Economic Evaluation Indicators 


Appendix 6 (in soft copy) presents the economic analysis of Parwan Irrigation Project; 
its essence findings are given in Table 7.3-14. 

Table 7.3-14: Economic Parameters of Parwan Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

4160.31 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

2715.07 

3. Water Supply to Priority Sectors 

Mm 3 

1445.24 

4. Weighted mean Irrigation Benefits 

Million Rs. 

28548.92 

5. Total Project Costs 

Million Rs. 

30846.00 

6. Project Capital Costs 

Million Rs. 

26266.73 

7. Irrigation allocated Project Costs 

Million Rs. 

25375.00 

8. Irrigation allocated Capital Costs 

Million Rs. 

21172.04 

9. Irrigation Net Benefit (NB) 

Million Rs. 

3173.48 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

7.41 

2. Priority Sectors Use 

% 

34.7 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

161127 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.13 

5. (Irrig.Benefits-0&M)/Capital Irrig. costs 


1.15 


f. Conclusion 


As shown in Table 7.3-14 the Benefit-Cost ratio of Parwan Irrigation Project is more 
than one, accordingly it is recommended for implementation. 

7.3.3.1.3 Manoharthana Irrigation Project 

a. Project Description 

Manoharthana Irrigation Project is a Medium project proposed to be constructed on 
Parwan River which is a tributary of Chambal River. The dam and reservoir are 
situated near Manoharthana of Manoharthana tehsil in Jhalawar district. The project is 
located in the catchment area of Chambal Basin, Kali Sindh sub-basin. 

Salient Features of the Project are as follows: 
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2 2 2 

Catchment area: Gross 1,176 km (140 km in Rajasthan); Free 1,159 km (including 
1,019 km 2 in M.P.) 

Storage capacity: Gross 84.76 Mm 3 ; Live 63.09 Mm 3 
Cultivated area: GCA 14,050 ha; CCA 9,834 ha 

A provisional planning of the proposed project has been prepared, with purpose of 
obtaining standard evaluation parameters, as given in Appendix 6 (in soft copy). 

b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-15. 

Table 7.3-15 Gross Water Availability at Proposed Manoharthana Dam 


Dependability 

Water Yield, Mm 3 

Level 

(including 10% Yield from M.P) 

90% 

70.56 

75% 

94.56 

50% 

119.26 

25% 

160.51 

Mean 

167.99 


Upstream Projects 

There are no major/medium/minor projects in catchment area of Manoharthana dam 

Water Harvesting Structures (WHSs) 

There are WHSs in the proposed dam catchment with combined holding capacity of 
0.48 Mm 3 . 

Inflows to the Project 

The actual water yield to the project is given in Table 7.3-16 

Table 7.3-16 Actual Water Inflow at the Proposed Manoharthana Dam 


Dependability 

Water Yield, Mm 3 

Level 

(including 10% Yield from M.P) 

90% 

70.08 

75% 

94.08 

50% 

118.78 

25% 

160.03 

Mean 

167.51 


Siltation of the Reservoir 

The free catchment area of the dam is 1,159 km 2 . The silt volume likely to be deposited 

3 2 

in 50 year life of the reservoir at 218 m /km /yr for the above catchment area will be 
218x50x1,159=12.63 Mm 3 ; the silt volume that will be deposited in the live storage is 
55% of the total silt volume, i.e. 6.94 Mm 3 . 
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(ii) Groundwater Availability 

Groundwater availability of 14.85 Mm 3 /yr in the command area has been worked out 
on proportion basis of the geographical area to command area and relevant potential 
zone (Manoharthana Block). There are 4,159 existing wells in the command area. No 
new wells have been proposed in the project command area. 

c. Non-Agricultural Water Demand 

a 

There is a committed reserve of 10 Mm /yr for domestic water demand in cities and 
towns, which is considered to remain un-changed at this level throughout the study 
planning stages (2010 to 2060). The remaining surface water is aimed for irrigation. 

Table 7.3-17: Non-Aqriculture Water Demands to be supplied by Ground Water 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.63 

1.26 

1.54 

1.71 

Livestock 

0.39 

0.40 

0.49 

0.40 

Total 

1.02 

1.66 

2.03 

2.11 


d. Provisional Cost Estimate 
(i) Investments 

The breakdown of the project cost as per 2011 modified detailed project report 
prepared by WRD Rajasthan at 2010 prices is given in Table 7.3-18. 


Table 7.3-18 Estimated Project Cost according to Planners 


Particulars 

As per 2010 Prices 

Cost of dam Rs. Million 

1,630.32 

Cost of canal system Rs. Million 

840.41 

Cost per ha of canal system Rs. CCA (9,834 ha) 

85,500.00 

Cost of storage/m 3 of live storage capacity Rs. 

25.85 


Nonetheless, and in order to develop a standardised analysis of all the proposed projects 
the Consultant has applied its own cost estimate as reflected in its unit rate of works, 
arriving to the following estimate of the proposed project cost estimate (for details see 


Appendix 6 - in soft copy). 


Property 

Value, Million Rs. 

1. Storage 

1,630.02 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

- 

3. Pumping Equip.- per m 3 /sec/m (head) 

- 

4. Discharge Main 

- 

5. Irrigation Systems 

840.81 

7. Well Construction 

0.00 

8. Pumps for wells 

0.00 

9. Pumps on canals 

- 

10. Drainage System 

- 

Total Investment Cost 

2,471.13 


(ii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 
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Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Total O&M Cost 


Value, Million Rs. 

24.71 

8.61 

0.00 

33.33 

16.83 

50.16 


e. Economic Evaluation Indicators 


Appendix 6 (in soft copy) presents the economic analysis of the Manoharthana Project; 
its essence findings are given in Table 7.3-19. 

Table 7.3-19: Economic Parameters of Manoharthana Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

632.19 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

532.52 

3. Water Supply to Priority Sectors 

Mm 3 

99.67 

4. Weighted mean Irrigation Benefits 

Million Rs. 

3966.74 

5. Total Project Costs 

Million Rs. 

3232.39 

6. Project Capital Costs 

Million Rs. 

2857.92 

7. Irrigation allocated Project Costs 

Million Rs. 

2879.18 

8. Irrigation allocated Capital Costs 

Million Rs. 

2529.21 

9. Irrigation Net Benefit (NB) 

Million Rs. 

1087.56 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.11 

2. Priority Sectors Use 

% 

15.8 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

257190 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.38 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.43 


f. Conclusion 


As shown in Table 7.3-19 the Benefit-Cost ratio of Manoharthana Project is more than 
one, accordingly it is recommended for implementation. 

7.3.3.1.4 Rajgarh Irrigation Project 

a. Project Description 

Rajgarh Irrigation Project is a Medium project proposed to be constructed about 500 m 
upstream of confluence point of Ahu and Kanthari River which is a tributary of 
Kalisindh River. The dam and reservoir are situated near Rajgarh village of Pachpahar 
tehsil in Jhalawar district. 


Salient features of the Project are as follows: 

Catchment 

Gross catchment area 1,163.8 km 2 (493 km 2 in Rajasthan, 1,163.8-493=582.05 km 2 in 
M.P.) 

Free catchment area 266 km 2 in Rajasthan & 316 km 2 in M.P.) 
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Storage Capacity 

Gross 58.91 Mm 3 
Live 43.44 Mm 3 

Command Area 

GCA 7,536 ha 
CCA 6,827 ha 

b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed site (excluding Catchment Area of Gagrain as spill of 
Gagarin dam is nil) has been estimated as given in Table 7.3-20. 

Table 7.3-20: Gross Water Availability at Proposed Raiaarh Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield from M.P.) 

90% 

66.16 

75% 

79.46 

50% 

143.31 

25% 

215.01 

Mean 

172.03 


Upstream project 

There is no Medium type projects in Rajgarh project catchment. 

There are 6 Minor projects in the free catchment area of Rajgarh irrigation project with 
total live storage capacity of 10.14 Mm 3 . 

Water Harvesting Structures (WHSs) 

There are WHSs in the proposed dam catchment with combined holding capacity of 
3.26 Mm 3 . 

Inflows to the Project 

The actual water yield to the project is given in Table 7.3-21. 

Table 7.3-21: Actual Water Inflow at the Proposed Raiaarh Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield from M.P) 

90% 

52.76 

75% 

66.06 

50% 

129.91 

25% 

201.61 

Mean 

158.61 


Siltation of the Reservoir 

The free catchment area of the dam is 582 km 2 . The silt volume likely to be deposited 
in 50 year life of the reservoir at 218 m 3 /km 2 /yr for the above catchment area will be 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

253 




















STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


'J 

218x50x582=6.34 Mm . The silt volume that will be deposited in the live storage is 
55% of the total silt volume, i.e. 3.48 Mm 3 . 

(ii) Groundwater Availability 

The Groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Jhalrapatan & Pirwa 
Block) is 6.07 Mm 3 . The number of wells in the command area is 1,345 Mm 3 . 

c. Non-agriculture Water Demand 

There is domestic demand of 10 Mm 3 for villages and towns linked with the reservoir 
and the remaining surface water will be used for irrigation, The balance of domestic 
demands and rural domestic (inclusive of institutional and other demands) and livestock 
in the command area, as given in Table 7.3-22, are proposed to be supplied by 
groundwater. 

Table 7.3-22: Non-Aqriculture Water Demands to be supplied by Ground Water 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.31 

0.62 

0.75 

0.84 

Livestock 

0.25 

0.27 

0.30 

0.33 

Total 

0.56 

0.89 

1.05 

1.17 


d. Provisional Cost Estimate 
(i) Investments 

The breakdown of the project cost as per 2010 modified detailed project report prepared 
by WRD Rajasthan at 2010 prices is given in Table 7.3-23. 


Table 7.3-23 Estimated Project Cost according to Planners 


Particulars 

As per 2010 Prices 

Cost of dam Rs. Million 

1,439.76 

Cost of canal system Rs. Million 

587.12 


Nonetheless, and in order to develop a standardised analysis of all the proposed projects 
the Consultant has applied its own cost estimate as reflected in its unit rate of works 
arriving to the following estimate of the proposed project cost estimate (for details see 
Appendix 4) 

Regarding groundwater works, the average depth to basement in project command area 
is 85 m (based on Final Report No. 4.4 of this study). Considering the depth of well as 
68 m (80% of depth to basement), the cost of one well works out to Rs. 52,436 and the 
total cost of 61 new wells works out to Rs. 3.21 million, (see section 5.2 of Appendix 4) 

Property Value, Million Rs. 

1. Storage 1,439.76 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 

4. Discharge Main 

5. Irrigation Systems 587.12 

7. Well Construction 3.21 

8. Pumps for wells 1.10 

9. Pumps on canals 
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Property Value, Million Rs. 

10. Drainage System 

Total Investment Cost 2,031.20 

(ii) Annual O&M Costs 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4 the following procedure presents the average yearly O&M 
costs: 


Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Total O&M Cost 


Value, Million Rs. 

20.30 

4.10 

0.06 

24.46 

8.41 

32.87 


e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of the Rajgarh project; its 
essence findings are given in Table 7.3-24. 


Table 7.3-24: Economic Parameters of Rajqarh Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

430.14 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

330.47 

3. Water Supply to Priority Sectors 

Mm 3 

99.67 

4. Weighted mean Irrigation Benefits 

Million Rs. 

2481.82 

5. Total Project Costs 

Million Rs. 

2674.91 

6. Project Capital Costs 

Million Rs. 

2349.26 

7. Irrigation allocated Project Costs 

Million Rs. 

2218.30 

8. Irrigation allocated Capital Costs 

Million Rs. 

1924.14 

9. Irrigation Net Benefit (NB) 

Million Rs. 

263.53 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

6.22 

2. Priority Sectors Use 

% 

23.2 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

281843 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.12 

5. (Irrig.Benefits-0&M)/Capital Irrig. costs 


1.14 


f. Conclusion 


As shown in Table 7.3-24 the Benefit-Cost ratio of Rajgarh project is more than one, 
accordingly it is recommended for implementation. 
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7.3.3.1.5 Kali Sindh Project 

a. Project Description 

Kali Sindh Irrigation Project is a major project proposed to be constructed on Kali 
Sindh River which is a tributary of Chambal River. The dam and reservoir are situated 
near Bhanwarasi of Jhalarapatan tehsil in Jhalawar district. 

The project salient features are as follows: 

Catchment Area 

Gross 7,547 km 2 (862 km 2 in Rajasthan) 

Free 7,270.9 km 2 (including catchment area in M.P.) 

Storage Capacity 

Gross 148.00 Mm 3 
Live 147.69 Mm 3 

Command Area 

GCA 16,633.64 ha 
CCA 14,478 ha 

b. Water Resources 
(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-25. 

Table 7.3-25: Gross Water Availability at Proposed Kalisindh Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield from 
M.P.) 

90% 

315.50 

75% 

439.67 

50% 

696.83 

25% 

919.33 

Mean 

725.10 


Upstream Projects 

There is one Medium type project in Kali Sindh Project catchment with salient features 
as given in Table 7.3-26. 

Table 7.3-26: Salient Features of Projects in Kali Sindh Irrigation Project Catchment 


Name 

Type 

Live Storage 

(Mm 3 ) 

Gross 

Storage 

(Mm 3 ) 

Catchment 

Area 

(Km 2 ) 

Remark 

Chauli 

Medium 

48.22 

53.50 

236.70 

Existing 


There are 11 Minor projects in the catchment area of Kali Sindh project with total live 
storage capacity of 16.93 Mm 3 , while in its differential catchment area the total number 
of minor projects is 7 with total live storage capacity of 13.08 Mm 3 and Chauli Project 
in its upstream has four minor projects. 
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Water Harvesting Structures (WHSs) 

There are WHSs in proposed dam catchment with combined water holding capacity of 
5.59 Mm 3 . 

Inflows to the Project 

The actual water yield to the project is given in Table 7.3-27. 

Table 7.3-27: Actual Water Yield at Kali Sindh Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield from M.P.) 

90% 

239.48 

75% 

363.65 

50% 

620.81 

25% 

843.31 

Mean 

649.09 


Siltation of the Reservoir 

The free catchment area of the dam is 1,294 km 2 . The silt volume likely to deposited in 
50 year life of the reservoir at 218 m 3 /km 2 /yr for the above catchment area will be 
218x1294x50=14.11 Mm 3 . The silt volume to be deposited in the live storage is 55% of 
the total silt volume i.e. 7.76 Mm 3 . 

(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Jhalawar, Kota Block) 
is 13.64 Mm 3 . The number of wells existing in the command area is 1,065. 

c. Non-agriculture Water Demand 

There is a domestic demand of 10 Mm 3 for cities and towns linked with the reservoir 
and there is also demand of 71.29 Mm 3 for power projects. The remaining surface water 
will be used for irrigation. The balance of domestic water demand and rural domestic 
(inclusive of institutional and other demands) and livestock in the command area, as 
given in Table 7.3-28, is proposed to be supplied from groundwater. 

Table 7.3-28: Non-aqriculture Water Demand to be Supplied from Groundwater 


Demand, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.52 

0.97 

1.08 

1.17 

Livestock 

0.41 

0.44 

0.49 

0.55 

Total 

0.93 

1.41 

1.57 

1.72 


d. Provisional Cost Estimate 
(i) Surface Water Works 

The breakdown of the project cost as per 2011 modified project report, transferred to 
2010 prices is given in Table 7.3-29. 
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Table 7.3-29: Provisional Cost Estimate 


Particulars 

As per 2010 Prices 

Cost of dam Rs. Million 

10,612.59 

Cost of canal system Rs. Million 

3,538.40 

Cost per ha of canal system Rs. CCA - 14,478 ha 

244,398.00 

Cost of storage/nr 1 of live storage capacity Rs. 

71.86 


a 

As shown in the table the cost of the dam per m of live storage and cost per ha are 
higher compared to unit cost of Rs. 24.70 and 85,000 worked out by the consultants. 
However, the cost depends upon site conditions and there is not much scope for its 
reduction; hence, the project estimates have been adopted. 

(ii) Groundwater Works 

The average depth to basement in project command area is 90 m (based on Final 
Report No. 4.4 of this study). Considering the depth of well as 72 m (80% of depth to 
basement), the cost of one well works out to Rs. 54,944 and the total cost of 450 new 
wells works out to Rs. 24.75 million, (see section 5.2 of Appendix 4) 

(iii) Annual O&M Cost 

Following the adopted standards procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 


Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 52.39 

Annual O&M Costs on New CCA 8.69 

Annual O&M Costs of Pumps 0.41 

Sub-total 61.48 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 17.96 

Total O&M Cost 79.44 

e. Economic Evaluation Parameters 

Appendix 6 (in soft copy) presents the economic analysis of Kali Sindh project; its 
essence findings are given in Table 7.3-30. 


Table 7.3-30: Economic Parameters of Kali Sindh Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

1321.94 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

511.71 

3. Water Supply to Priority Sectors 

Mm 3 

810.23 

4. Weighted mean Irrigation Benefits 

Million Rs. 

6691.65 

5. Total Project Costs 

Million Rs. 

6854.55 

6. Project Capital Costs 

Million Rs. 

6069.39 

7. Irrigation allocated Project Costs 

Million Rs. 

3977.90 

8. Irrigation allocated Capital Costs 

Million Rs. 

3391.84 

9. Irrigation Net Benefit (NB) 

Million Rs. 

2713.75 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.19 
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Property 

Unit 

Value 

2. Priority Sectors Use 

% 

61.3 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

234276 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.68 

5. (Irrig. Benefits-0&M)/Capital Irrig. costs 


1.80 


f. Conclusion 


As shown in Table 7.3-30 the Benefit-Cost ratio of Kali Sindh Irrigation Project is 
more than one, accordingly it is recommended for implementation. 

7.3.3.2 Mej Sub-Basin 

7.3.3.2.1 Surplus Water Availability 

The computed surplus water availability, at 75% dependability, in the sub-basin’s Free 
Area, i.e. below Burdha, Gararda (ongoing), Dugari, Bhimlat-Abhayapura, Gudha and 
Bundi ka Gothra dams is 340.33 Mm 3 (refer Table 6.9-8) 

Table 7.3-31 presents the projects proposed in the free area. 


Table 7.3-31: Proposed Projects in Mei Sub-basin Free Area 


S. No. 

Project Code 

Project Name 

Gross Storage 
(Mm 3 ) 

CCA 

(ha) 

1 

CHM-18 

Sathoor Mata 

0.71 

209 

2 

CHM-19 

Bada Naya Gaon 

5.96 

606 

3 

CHM-9 

Mej-Ramgarh lift 

317.59 

60,080 

Total 

324.23 



Accordingly, the net outflow (water surplus) from Mej Sub-basin, at 75% dependability 
will be 340.33 - 324.23 = 16.1 Mm 3 . 

7.3.3.2.2 Mej-Ramgarh (Jaipur) and Isarda Lift Irrigation and Drinking Water Supply Project 

a. Project Description 

The Water Resources Department (WRD) of Rajasthan Government has prepared a 
report on “ERM Works in Ramgarh Dam in Jaipur at estimated cost of Rs. 1,068.93 
crores (Rs. 10,689.3 Million)”. The project envisages transferring of water from Mej 
River Chambal basin, Rajasthan, to Ramgarh Dam (Jaipur) and en-route Dams, 
Renovation and Modernization of Ramgarh Dam and en-route Dams as per Guidelines 
of Ministry of Water Resources, Government of India. 

As per the Consultant’s proposal, it is proposed to transfer surplus water of Mej River 
to Isarda dam and Ramgarh Dam located in Tonk and Jaipur district, respectively. As 
per present study, available surplus water at the lifting site is 317.59 Mm 3 at 75% 
dependability. Surplus water from Mej River will be lifted at Lakheri Anicut site. From 
Lakheri Anicut site to Ramgarh Dam, water will be lifted in various stages through 
pumps in canal. Water will be shared with PHED for drinking water supply and water 
will be used for irrigation purposes. 

Areas Benefited by the Project 

This project will supply water to Bundi, Tonk and Jaipur districts. Water will be kept in 
enrouted tanks between Lakheri Anicut located in Bundi district to Ramgarh Dam via 
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Galwa Dam in Uniara Block (Tonk district) and in Isarda and Ramgarh Dam through 
lift in several stages. 

Project Scheme 

The project, schematically depicted in Map 2, is intended to divert the surplus water of 
Mej River of Chambal basin, in the monsoon Period. 

The proposal envisages pumping of 61.26 m 3 /s of flood waters from Mej River during 
60 days in August and September. The pumped water would be conveyed to Isarda dam 
Ramgarh dam through a lift canal, which would also meet the en-route requirement of 
various tanks in Bundi, Tonk and Jaipur District. The total CCA under the proposed 
scheme as 60,080 ha. 

The estimated total length of the canal is 217 km. Total lift of 366 m is estimated 
including 259.07 m of static lift, 54.25 m lift due to slope of canal and 52 m lift due to 
loss of head at pumping stations (1 m at each). 

b. Water Resources 

Mej River 

Mej River is a left bank tributary of Chambal River. It originates near Mandalgarh in 
Bhilwara District and joins Chambal River near Bhaiuskhana village in Kota District. 
The catchment area of Mej River extends over Bhilwara, Bundi and Tonk Districts of 
Rajasthan with the total area of about 5,860 km 2 . 

Table 7.3-32 presents the estimated water surpluses (Rajasthan portion) in Mej River 
and available for diversion. 


Table 7.3-32: Assessed Water Yield in Mei River at Lakheri Anicut 


Location 

Surj 

1 

plus Water at Dependability (Mm ) 

90% 

75% 

50% 

25% 

Mean 

Mej River (Available for 
Diversion) at Lakheri 
Anicut 

172.24 

317.59 

612.27 

1179.45 

570.39 


Isarda Dam 


Isarda dam is proposed to be constructed across river Banas in the down stream of 
Bisalpur dam near village Banetha of Tonk district. The dam is a Major one with a 
Gross Storage Capacity 304.97 Mm 3 and live storage capacity of 304.09 Mm 3 . Whole 
water is reserved for drinking. But water is not available as required therefore it is 
proposed to transfer 173.67 Mm 3 from Mej river. Details for Isarda Dam are given in 
section 7.3.2.1. 

Ramgarh Dam 

Ramgarh Dam is situated about 30 km Northeast of Jaipur, off the Delhi-Jaipur 
highway; a road leads to Ramgarh Dam, which was constructed in 1903 across the river 
Banganga in Jaipur District of Rajasthan at Jamwaramgarh Tehsil. 

The Catchment of the dam is spread in the area of Jamwa Ramgarh, Bairath, Shahpura 
and Amer Panchayat samities in Jaipur District. The reservoir receives rain water from 
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Banganga River and its tributaries viz. Madhobani nadi, Dhundhala nadi and Gumtika 
nallah. 


The dam is a Major one with a height of 23.16 m and live storage capacity of 74.33 
Mm 3 . The dam was originally intended for irrigation in a CCA of 12,125 ha having one 
main canal take-off from the dam. The reservoir, however, got filled up to its full 
capacity only in 1981. During the last 10 years the average annual inflows were only in 
the order of 1.48 Mm /yr. The dam capacity at FTL is 75 Mm , which is presently 
reserved for the drinking water supply in Jaipur city. In the last 20 years Ramgarh Dam 
is not getting the required capacity of water despite its importance for the purpose of 
supplying drinking water to Jaipur city as well as the historical importance of the dam 
for agriculture. 

c. Water Requirements 

Water requirement of 317.59 Mm 3 is considered for the project. Water requirements of 
Isarda, Ramgarh, Galwa Dams and en-route tanks are 173.67 Mm 3 , 28.00 Mm 3 , 26.40 
Mm 3 and 21.60 Mm 3 , respectively and water requirement for direct irrigation is 31.20 
Mm 3 . Transmission and Evaporation & seepage losses are 17.40 Mm 3 and 19.32 Mm 3 , 
respectively. 

With the above, the total water requirement of the project is 317.59 Mm 3 
(=173.67+28.00+26.40+21.60+31.20+17.40+19.32). 

d. Provisional Cost Estimate 


(i) Estimated Project Cost 

Total estimated cost of the project is Rs. 19,829.54 Million. The project includes lifts 
and construction of canal up to the Ramgarh Dam. No new wells have been proposed in 
the project command area. 

(ii) Annual O&M Cost 


Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 


Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 
Pumping from canal 

Total O&M Cost 


Value, Million Rs. 

109.06 

52.63 

446.16 

607.85 

92.47 

190.28 

890.60 


e. Economic Evaluation Parameters 


Appendix 6 (in soft copy) presents the economic analysis evaluation of the proposed 
project; its essence findings are given in Table 7.3-33. 
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Table 7.3-33: Economic Parameters of Mei-Ramqarh Lift Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

2626.96 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

719.74 

3. Water Supply to Priority Sectors 

Mm 3 

1907.22 

4. Weighted mean Irrigation Benefits 

Million Rs. 

8851.44 

5. Total Project Costs 

Million Rs. 

31644.09 

6. Project Capital Costs 

Million Rs. 

23981.85 

7. Irrigation allocated Project Costs 

Million Rs. 

4651.84 

8. Irrigation allocated Capital Costs 

Million Rs. 

1433.92 

9. Irrigation Net Benefit (NB) 

Million Rs. 

4199.60 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

12.05 

2. Priority Sectors Use 

% 

72.6 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

23867 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.90 

5. (Irrig.Benefits-0&M)/Capital Irrig. costs 


3.93 


a. Conclusion 


As shown in Table 7.3-35 the benefit-cost ration of Mej-Ramgarh Isarda project is 
more than one, accordingly it is recommended for implementation. 

7.3.3.3 Chakan Sub-Basin 

Since no new projects are proposed in this sub-basin, the net surplus water available at 
75% dependability, downstream of Chakan Sub-basin is 78.26 Mm 3 (refer Table 6.9-9). 

7.3.3.4 Kunu Sub-basin 

Since no new projects are proposed in this sub-basin, the net surplus water available at 
75% dependability downstream of Kunu Sub-basin 142.37 Mm 3 (refer Table 6.9-3). 

7.3.3.5 Parwati Sub-Basin 
7.3.3.5.1 Surplus Water Availability 

The surplus water available at 75% dependability in the Free Area, i.e. below Parwati 
Pickup Weir, Bilas Dam, Gopalpura dam and Ummed Sagar dam is 980.09 Mm 3 (refer 
Table 6.9-2). 

Table 7.3-34 presents the projects proposed in Parwati Sub-basin. 


Table 7.3-34: Projects Proposed in Parwati Sub-basin 


S. 

No. 

Project 

Code 

Project 

Name 

Location 

Gross 

Storage 

(Mm 3 ) 

CCA 

(ha) 

Rajasthan 

Yield at 75% 
Dependability 

(Mm 3 ) 

1 

CHM-11 

Andheri 

U/S of Parwati Pickup 
Weir 

45.29 

7,700 

28.02 

2 

CHM-20 

Radi 

U/S of Gopalpura 

Dam 

4.92 

901 

4.92 

3 

CHM-21 

Neveli 

U/S of Ummed Sagar 

3.93 

614 

3.93 
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s. 

No. 

Project 

Code 

Project 

Name 

Location 

Gross 

Storage 

(Mm 3 ) 

CCA 

(ha) 

Rajasthan 

Yield at 75% 
Dependability 

(Mm 3 ) 

4 

CHM-10 

Hatiyadeh 

Free Area 

46.97 

6,885 

46.97 

Total 

101.11 

9,909 

83.84 


Accordingly, the net water available from Parwati Sub-basin at 75% dependability is: 
980.09 - 83.84 = 896.25 Mm 3 . 


7.3.3.5.2 Andheri Irrigation Project 

a. Project Description 

Andheri Irrigation Project is a Medium project proposed to be constructed on Andheri 
River, which is a tributary of Parwati River. The dam and reservoir are situated near 
Village Mundkia of Chhabra tehsil in Baran district. 

Salient Features of the project are as follows: 

(a) Catchment Area 

Gross area: 305 km (141 km in Rajasthan) 

Free area: 305 km (141km in Rajasthan and 164 km catchment area in M.P.) 

(b) Storage Capacity 

Gross 45.29 Mm 3 
Live 37.28 Mm 3 

(c) Command area 

GCA: 8,300 ha 
CCA: 7,700 ha 

b. Water Resources 
(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-35. 

Table 7.3-35: Gross Water Availability at Proposed Andheri Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% 
Yield from M.P.) 

90% 

26.21 

75% 

38.61 

50% 

61.16 

25% 

80.27 

Mean 

61.16 


Inflow to the Project 

Actual water yield to the project, taking into account all intervention, by WHS i.e. 0.40 
at several dependability levels are presented in Table 7.3-36. 
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Table 7.3-36: Actual Water Yield at Andheri Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% 
Yield from M.P.) 

90% 

25.81 

75% 

38.21 

50% 

60.76 

25% 

79.87 

Mean 

60.76 


(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Chipabarod and 
Chhabra Block) is 6.71 Mm 3 . The number of existing wells in the command area is 
2,368. 

c. Non-agriculture Water Demand 

There is a 2 Mm 3 domestic demand for cities and towns linked with the reservoir, 
which is expected to remain unchanged during the planning stages (2010 to 2060). The 
remaining surface water is being used for irrigation. The balance of domestic demands, 
and rural domestic (inclusive of institutional and other demands) and livestock in the 
command area (see Table 7.3-37) is proposed to be supplied from groundwater. 

Table 7.3-37: Non-aqriculture Water Demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.26 

0.50 

0.60 

0.66 

Livestock 

0.24 

0.26 

0.28 

0.30 

Others 

0.01 

0.01 

0.01 

0.01 

Total 

0.51 

0.77 

0.89 

0.97 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed cost estimate has been framed by WRD Rajasthan amounting to Rs 873.2 
Million in 2006 prices; adding price escalation, the march 2010 cost works out as 
1,172.90 Million while 1,358.18 Million have been workout by the Consultant by unit 
cost analysis, which also includes construction of watercourses and land levelling. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 

Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 13.58 

Annual O&M Costs on New CCA 6.75 

Sub-total 20.33 

Annual Energy Costs (Based on wtd. mean) 
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Property Value, Million Rs. 

Groundwater Pumping (for irrigation) 8.16 

Total O&M Cost 28.49 

e. Economic Evaluation Parameters 

Appendix 6 (in soft copy) presents the economic analysis of Andheri Irrigation project; 
its essence findings are given in Table 7.3-38. 

Table 7.3-38: Economic Parameters of Andheri Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

353.35 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

333.41 

3. Water Supply to Priority Sectors 

Mm 3 

19.93 

4. Weighted mean Irrigation Benefits 

Million Rs. 

2884.72 

5. Total Project Costs 

Million Rs. 

1853.30 

6. Project Capital Costs 

Million Rs. 

1570.76 

7. Irrigation allocated Project Costs 

Million Rs. 

1782.69 

8. Irrigation allocated Capital Costs 

Million Rs. 

1505.01 

9. Irrigation Net Benefit (NB) 

Million Rs. 

1102.03 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.24 

2. Priority Sectors Use 

% 

5.6 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

195456 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.62 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.73 


f. Conclusion 


As shown in Table 7.3-38 the Benefit-Cost ratio of Andheri Irrigation Project is more 
than one, accordingly it is recommended for implementation. 

7.3.3.5.3 Hathiadeh Irrigation Project 

a. Project Description 

Hatiadeh Project is a proposed Medium irrigation project intended to be constructed in 
the ‘free’ area of Chambal River basin, Parwati Sub-basin. 

Hathiadeh Irrigation Project has been proposed to be constructed across Hathiadeh 
drainage, which joins Kul River, a tributary of Parwati River, which in turn is a 
tributary of Chambal River. The dam and reservoir are situated near Karwarikhurd 
village of Kishanganj tehsil of Baran district. 

Salient Features of the Project are as follows: 

Catchment Area 

Gross area 269.31 km 2 (202.75 km 2 in Rajasthan) 

Free area 269.31 km 2 

Storage Capacity 

Gross 46.97 Mm 3 
Live 42.97 Mm 3 
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Command Area 

GCA 10,091 ha 
CCA 6,885 ha 

b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-39. 

Table 7.3-39: Gross Water Availability at Proposed Hathiadeh Irrigation Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% 
Yield from M.P.) 

90% 

39.18 

75% 

66.89 

50% 

90.10 

25% 

119.51 

Mean 

93.65 


There are no Major/Medium/Minor projects upstream of the proposed dam site. 

Water Harvesting Structures (WHSs) 

There are WHSs in proposed dam catchment with combined holding capacity of 0.54 
Mm 3 . 

Inflows to the Project 

The actual water yield to the project is given in Table 7.3-40. 

Table 7.3-40: Actual Water Yield of Proposed Hathiadeh Project 


Dependability 

Level 

Water Yield, Mm 3 
(including 10% Yield 
from M.P.) 

90% 

38.64 

75% 

66.35 

50% 

89.56 

25% 

118.97 

Mean 

93.11 


Siltation of the Reservoir 

The catchment area of the dam is 269.31 km . The silt volume likely to be deposited in 
50 year life of the reservoir at 218 m 3 /km 2 /yr for the above catchment area will be 2.94 
Mm 3 . The expected silt volume to be deposited in the live storage is 55% of the total 
silt volume, i.e. 1.61 Mm 3 . 

(ii) Groundwater Availability 

The Ground water availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Kishanganj Block) is 
5.16 Mm 3 . The number of wells in the command area is 263. 
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c. Non-agriculture Water Demand 

There is a domestic water demand of 6 Mm 3 for cities and towns linked with the 
reservoir. The remaining surface water is aimed to be used for irrigation. The rural 
domestic (inclusive of institutional and other demands) and livestock at the command 
area, as given in Table 7.3-41, are proposed to be supplied by groundwater. 

Table 7.3-41: Non-aqricultural Water Demand to be supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.21 

0.42 

0.49 

0.54 

Livestock 

0.18 

0.18 

0.20 

0.22 

Others 

0.01 

0.01 

0.01 

0.01 

Total 

0.40 

0.61 

0.70 

0.77 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed estimate has been prepared by WRD, amounting to Rs 706.6 Million in 
2006 prices; adding price escalation, the march 2010 cost works out as 946.84 Million 
Rs. The cost estimate worked out by the Consultant by applying unit costs analysis 
based on 2010 prices amounts to Rs.1,646.59 Million Rs., which also includes complete 
lined system, construction of watercourses and land levelling. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 

Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 16.47 

Annual O&M Costs on New CCA 6.03 

Sub-total 22.50 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 9.80 

Total O&M Cost 32.29 

e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Hathiadeh Irrigation 
project; its essence findings are given in Table 7.3-42. 

Table 7.3-42: Economic Parameters of Hathiadeh Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

421.24 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

361.44 

3. Water Supply to Priority Sectors 

Mm 3 

59.80 

4. Weighted mean Irrigation Benefits 

Million Rs. 

2674.24 

5. Total Project Costs 

Million Rs. 

2224.47 

6. Project Capital Costs 

Million Rs. 

1904.31 
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Property 

Unit 

Value 

7. Irrigation allocated Project Costs 

Million Rs. 

2018.67 

8. Irrigation allocated Capital Costs 

Million Rs. 

1712.67 

9. Irrigation Net Benefit (NB) 

Million Rs. 

655.57 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.28 

2. Priority Sectors Use 

% 

14.2 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

248755 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.32 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.38 


f. Conclusion 


As shown in Table 7.3-42 the Benefit-Cost ratio of Hathiadeh Irrigation Project is more 
than one, accordingly it is recommended for implementation. 

7.3.3.6 Chambal Downstream Sub-basin 

7.3.3.6.1 Surplus Water Availability 

The surplus water available in the free area of Chambal downstream sub-basin, i.e. 
below Mansarovar Dam, Alnia Dam and Kota Barrage at 75% dependability is 831.08 
Mm 3 (refer Table 6.9-10). 

The surplus water arriving at Chambal Downstream Sub-basins from upstream 
contributing sub-basins at 75% dependability are as given in Table 7.3-43. 

Table 7.3-43: Surplus Water Contribution in Chambal D\S Sub-basin from 
Upstream Sub-basins, at 75% dependability 


Sub-basin 

Surplus (Mm 3 ) 

Kali Sindh 

1,005.96 

Mej 

16.10 

Chakan 

78.26 

Kunu 

142.37 

Chambal downstream 

831.08 

Parwati 

896.25 

Total 

2,970.02 


Table 7.3-44 presents the proposed projects in Chambal Downstream Sub-basin. 
Table 7.3-44: Proposed Projects in Chambal Downstream Sub-basin 


S. 

No. 

Project 

Code 

Project Name 

Gross 

Storage/Lift 

Volume 

(Mm 3 ) 

CCA 

(ha) 

1 

CHM-3 

Indira Lift 

353.85 

1,04,845.00 

2 

CHM-22 

Dohri 

8.11 

1,002.45 

3 

CHM-23 

Gopal Sagar 

1.39 

198.00 

4 

CHM-24 

Ram Sagar 

1.67 

238.00 

5 

CHM-25 

Krishna Sagar 

7.07 

1,012.00 

6 

CHM-12 

Pipalda Lift 

23.26 

12,930.00 
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s. 

No. 

Project 

Code 

Project Name 

Gross 

Storage/Lift 

Volume 

(Mm 3 ) 

CCA 

(ha) 

7 

CHM-4 

Dhaulpur Lift 

74.70 

34,465.00 

8 

CHM-6 

Chambal to Jaisamand (Alwar) Lift 

107.22 

40,950.00 

9 

CHM-5 

Chambal Lift (Chambal-Pachnna Lift) 

28.01 

3,135.00 

10 


Chambal-Dhaulpur-Bharatpur Water 
Supply Project (ongoing scheme of 

PHED) 

149.83 

Water Supply 
Project 

11 


Borawas-Mandana WS Scheme 

(Ongoing Scheme of PHED) 

2.62 

Water Supply 
Project 

12 


Chambal-Sawai Madhopur Nadoti WS 
Scheme (Ongoing Scheme of PHED) 

69.92 

Water Supply 
Project 


Total 

727.65 

93,930.45 


Accordingly, the net surplus, at 75% dependability from Rajasthan catchment of 
Chambal Basin is 2970.02 - 727.65 = 2,242.37 Mm 3 . 


The recommended environmental flows as per the Ministry of Environment and Forests 
from Rajasthan Catchment of Chambal basin at 75% dependability should be 2332.79 
Mm 3 (Refer Appendix 7) Therefore, no further utilisation of this surplus water is 
recommended. 

7.3.3.6.2 Indira Lift Project 

a. Project Description 

The project is aimed for irrigation, classified as ‘major’ to be located in the Tree area’ 
of Chambal Basin, Chambal Downstream Sub-basin. 

The project is planned for 353.85 Mm 3 much less than the 75% dependability water 
availability (see Table 7.3-43). 

Water will be lifted from Chambal River near Rameshwar Ghat in Khandar Tehsil of 
Sawai Madhopur. The pumping is proposed in three stages, as follows: 

- In the first stage, at Bedi ka char, the water will be lifted 50 m (to elevation 225 m 
amsl); 

- In the second stage, water will be lifted 20 m (to elevation 245 m amsl) from Ekat 
village of Sapotra Tehsil; 

- In the third stage, from Masawta village of Sapotra tehsil water will be lifted 16 m up 
to elevation 261 m amsl. 

With the minimum draw down level at the intake as 173.5 m amsl the lift works out to 
be 87.5m and the lift considering 10% losses works out to be 96.25 m. 

The total weighted length of discharge is estimated as 5 km and the length of the feeder 
channel is estimated at about 78 km. 

The total GCA commanded by the project is 119,961 ha and CCA of project is 104,845 
ha. 
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b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-45. 

Table 7.3-45: Water Availability at Proposed Indira Lift Irrigation Project 


Dependability Level 

Water yield (Mm 3 ) 

90% 

1,191.74 

75% 

2,832.80 

50% 

5,453.24 

25% 

9,398.65 

Mean 

4,720.86 


(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Bayana, Bonli, 
Gangapur, Hindon, Karauli, Khandar, Mahuwa, Sapotra, Todabhim, Weir, Karauli 
Block) is 119.84 Mm 3 . The number of wells existing in the command area is 8,580. 

c. Non-agriculture Water Demand 

A domestic water demand of 20.52 Mm is allotted to be supplied from the project, 
considered to remain unchanged during the Study’s planning stages (2010 to 2060). 
The remaining surface water is used for irrigation. Rural domestic (inclusive of 
institutional and other demands) and livestock in the command area as given in Table 
7.3-46 are proposed to be supplied from groundwater. 

Table 7.3-46: Non-aqriculture Water demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

6.32 

13.01 

16.33 

18.31 

Livestock 

3.03 

3.35 

4.00 

4.65 

Other 

0.041 

0.044 

0.050 

0.055 

Total 

9.391 

16.404 

20.38 

23.015 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed estimate has been prepared by WRD Rajasthan, amounting to Rs. 4,308.71 
Million in 2006, adding to which price escalation upto March 2010, the cost works out 
to Rs. 5,773.67 Million and the same has been adopted. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 
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Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 36.97 

Annual O&M Costs on New CCA 91.84 

Annual O&M Costs of Pumps 103.81 

Sub-total 232.62 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 130.38 

SW Pumping 270.00 

Total O&M Cost 633.00 

e. Economic Evaluation Indicators 


Appendix 6 (in soft copy) presents the economic analysis of Indira Lift Irrigation 
project; its essence findings are given in Table 7.3-47. 

Table 7.3-47: Economic Parameters of Indira Lift Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

3944.29 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

3739.76 

3. Water Supply to Priority Sectors 

Mm 3 

204.53 

4. Weighted mean Irrigation Benefits 

Million Rs. 

16873.55 

5. Total Project Costs 

Million Rs. 

13199.72 

6. Project Capital Costs 

Million Rs. 

6921.36 

7. Irrigation allocated Project Costs 

Million Rs. 

13110.52 

8. Irrigation allocated Capital Costs 

Million Rs. 

6849.26 

9. Irrigation Net Benefit (NB) 

Million Rs. 

3763.03 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

3.35 

2. Priority Sectors Use 

% 

5.2 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

65327 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.29 

5. (Irrig. Benefits-0&M)/Capital Irrig. costs 


1.55 


f. Conclusion 


As given in Table 7.3-47 the Benefit-Cost ratio of Indira Lift Project is more than one, 
accordingly it is recommended for implementation. 

7.3.3.6.3 Pipalda Lift Irrigation Project 

a. Project Description 

The proposed Pipalda Lift Project is a ‘Major’ type irrigation project drawing water 
from Chambal River having a gross capacity 23.26 Mm 3 . 

Pipalda lift irrigation project envisages utilisation of Chambal River water, which is 
available in plenty in the downstream of Kota Barrage, for irrigation through lift. The 
lift site is located near village Gandawar in Tehsil Khandar of Sawai Madhopur 
District. The water will be lifted up to 48 m. 

The total GCA commanded by the project is 15,200 ha and the CCA of project is 
12,930 ha. 
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b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-48. 

Table 7.3-48: Water Availability at Proposed Pipalda Lift Irrigation Project 


Dependability Level 

Water Yield 

(Mm 3 ) 

90% 

1,212.30 

75% 

2,839.80 

50% 

5,453.24 

25% 

9,398.65 

Mean 

4,726.00 


(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Khandar Block) is 
12.61 Mm 3 /yr. The number of wells existing in the command area is 1,344. 

c. Non-agriculture Water Demand 

There is a domestic water demand of 2.32 Mm for cities and towns linked with the 
project. The remaining surface water is aimed to be used for irrigation. The balance 
domestic demands and rural domestic (inclusive of institutional and other demands) 
and livestock of the command area, as given in Table 7.3-49, are proposed to be 
supplied from groundwater. 

Table 7.3-49: Non-aqricultural Water Demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.38 

0.78 

0.96 

1.07 

Live Stock 

0.25 

0.26 

0.29 

0.33 

Others 

0.02 

0.02 

0.02 

0.02 

Total 

0.65 

1.06 

1.27 

1.42 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed estimate has been prepared by WRD Rajasthan, amounting to Rs. 308.60 
Million in 1994-95, adding to which price escalation upto March 2010, the cost works 
out to Rs. 919.60 Million and the same has been adopted. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 
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Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 7.80 

Annual O&M Costs on New CCA 11.33 

Annual O&M Costs of Pumps 6.98 

Sub-total 26.11 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 10.46 

SW Pumping 10.23 

Total O&M Cost 46.80 

e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Pipalda Lift Irrigation 
project; its essence findings are given in Table 7.3-50. 

Table 7.3-50: Economic Parameters of Pipalda Lift Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

290.35 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

290.35 

3. Water Supply to Priority Sectors 

Mm 3 

0.00 

4. Weighted mean Irrigation Benefits 

Million Rs. 

2143.84 

5. Total Project Costs 

Million Rs. 

1544.54 

6. Project Capital Costs 

Million Rs. 

1079.94 

7. Irrigation allocated Project Costs 

Million Rs. 

1544.54 

8. Irrigation allocated Capital Costs 

Million Rs. 

1079.94 

9. Irrigation Net Benefit (NB) 

Million Rs. 

599.30 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.32 

2. Priority Sectors Use 

% 

0.0 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

83522 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.39 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.55 


f. Conclusion 


As shown in Table 7.3-50 the Benefit-Cost ratio of Pipalda Lift Irrigation project is 
more than one, accordingly it is recommended for implementation. 

7.3.3.6.4 Dhaulpur Lift Irrigation Project 

a. Project Description 

The proposed Dhaulpur Lift is a ‘Major’ type project drawing water from Chambal 
River having a gross capacity 74.7 Mm aimed for drinking water supply and irrigation. 

The intake channel to the pump station of Dhaulpur Lift Irrigation Project is proposed 
to be 3 km from Dhaulpur, near village Sagarpada of Dhaulpur, 58 km. from Agra by 
NH-3 and 164.425 km in the d\s of Rameshwar Ghat on Chambal River. It is planned to 
lift 74.70 Mm 3 /yr water from Chambal River. 

The total GCA commanded by the project is 43,081.1 ha and CCA of 34,465 ha. The 
minimum draw down level at the intake is taken as 173.5 m amsl and the lift has been 
worked out to be 60.5 m. 
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b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-51. 

Table 7.3-51: Gross Water Availability at Proposed Dhaulpur Lift Irrigation Project 


Dependability Level 

Water Yield (Mm 3 ) 

90% 

750.76 

75% 

2,481.17 

50% 

5,226.98 

25% 

9,360.74 

Mean 

4,454.91 


(ii) Groundwater Availability 

The groundwater availability in the command area worked out on proportion basis of 
geographical area to command area and relevant potential zone (Dhaulpur, Rajakhera 
Block) is 52.83 Mm 3 . The number of wells existing in the command area is 6,867. 

c. Non Agriculture Water Demand 

There is a domestic water demand of 41.33 Mm 3 for cities and towns linked with the 
project. The remaining surface water is aimed to be used for irrigation. The remaining 
rural domestic (inclusive of institutional and other demands) and livestock demand of 
the command area, as given in Table 7.3-52, is proposed to be supplied by 
groundwater. 

Table 7.3-52: Non-aaricultural Water Demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

2.73 

6.95 

8.66 

9.69 

Live Stock 

1.44 

1.59 

1.86 

2.15 

Others 

0.001 

0.001 

0.002 

0.002 

Total 

4.171 

8.541 

10.522 

11.842 


d. Provisional Cost Estimate 

(i) Surface Water Works 

The detailed estimate has been prepared by WRD Rajasthan, amounting to Rs 906.8 
Million in 2005 prices; adding price escalation upto the march 2010 cost works out as 
Rs 1,279.5 Million, and the same has been adopted. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 

Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 11.27 

Annual O&M Costs on New CCA 30.19 
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Property Value, Million Rs. 

Annual O&M Costs of Pumps 7.62 

Sub-total 49.08 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 46.40 

Pumping from canal 701.39 

Total O&M Cost 796.87 

e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Dhaulpur Lift Irrigation 
project; its essence findings are given in Table 7.3-53. 


Table 7.3-53: Economic Parameters of Dhaulpur Lift Irrigation Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

922.15 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

510.21 

3. Water Supply to Priority Sectors 

Mm 3 

411.94 

4. Weighted mean Irrigation Benefits 

Million Rs. 

10841.31 

5. Total Project Costs 

Million Rs. 

9417.72 

6. Project Capital Costs 

Million Rs. 

1497.68 

7. Irrigation allocated Project Costs 

Million Rs. 

9188.50 

8. Irrigation allocated Capital Costs 

Million Rs. 

1310.23 

9. Irrigation Net Benefit (NB) 

Million Rs. 

1652.81 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

10.21 

2. Priority Sectors Use 

% 

44.7 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

38016 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.18 

5. (Irrig.Benefits-0&M)/Capital Irrig. costs 


2.26 


f. Conclusion 


As shown in Table 7.3-53 the Benefit-Cost ration of Dhaulpur Lift Irrigation Project is 
more than one, accordingly it is recommended for implementation. 

7.3.3.6.5 Chambal-Jaisamand Dam (Alwar) Lift Irrigation and Water Supply Project 

a. Project Description 

The Water Resources Department (WRD) of Rajasthan Government has prepared a 
report on "ERM Works in Jaisamand Dam in Alwar at estimated cost of Rs. 565.42 
crores (Rs.5,654.20 Million). 

The project envisages transferring water from Chambal River near Basa Village in 
Dhaulpur District to Jaisamand Dam (Alwar) and en-route dams and extension, 
renovation and modernization of Jaisamand Dam and en-route dams as per Guidelines 
of Ministry of Water Resources, Government of India. 

As per the Table 7.3.51, the available surplus water is 5,152.28 Mm 3 and 2,406.47 Mm 3 
respectively at 50% and 75% dependability. Surplus water from Chambal River will be 
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lifted at Dhaulpur Gauge & Discharge (G&D) site. From Dhaulpur G&D site to 
Jaisamand Dam, water will be lifted in several stages through pumps in canal. 

Areas Benefited by the Project 

The project will supply irrigation water to Alwar and Bharatpur districts. From 
Dhaulpur G&D site to Jaisamand Dam, water will be kept in en-route tanks and in 
Jaisamand Dam through lift in several stages. 

Project Scheme 

The project, schematically depicted in Map 2, is intended to divert surplus water of 
Chambal River, in the monsoon period. 

The proposal envisages pumping of 20.68 m /s of flood water from Chambal River 
during 60 days in August and September, into Jaisamand Dam (Alwar District). The 
pumped water would be conveyed through a lift canal, which would also meet the en- 
route requirement of Dhaulpur, Bharatpur and Alwar Districts for various tanks. The 
total CCA under the proposed scheme as 40,590 ha. 

The estimated total length of the canal is 200 km. Total lift of 226 m is estimated 
including 143 m of static lift, 50 m lift due to slope of canal and 33 m lift due to loss of 
head at pumping stations (1 m at each). 

b. Water Resources 

Chambal River 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-54 

Table 7.3-54: Gross Water Availability at Proposed Chambal-Jaisamand Lift 

Irrigation Project 


Dependability 

Level 

Water Yield 

(Mm 3 ) 

90% 

676.60 

75% 

2,406.47 

50% 

5,152.28 

25% 

9,286.04 

Mean 

4,380.21 


The proposal envisages pumping of 20.68 m 3 /s of flood waters from Chambal River 
during 60 days in August and September, into the Jaisamand lake, as shown in Table 
7.3-55. 

Table 7.3-55: Assessed Water Surplus to be Utilised in Chambal Project 


S. No. 

Property 

Value, Mm 3 

(I) 

Surplus Water in Chambal River 



At 50% dependability 

5,137.85 


At 75% dependability 

2,399.32 

(II) 

Proposed Water Utilization 


a) 

Requirement of Jaisamand Dam 

21.16 
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S. No. 

Property 

Value, Mm 3 

b) 

Requirement of en-route tanks 

8.58 

c) 

Requirement of Bharatpur District 

14.16 

d) 

Irrigation of Kharif crops along the canal 

45.45 


Total 

89.35 


Jaisamand Dam 

Jaisamand Dam was constructed in 1910 across Ruparail River in Alwar District of 
Rajasthan; it is a small dam with a height of 8.48 m and live storage capacity of 24.92 
Mm 3 . The dam was originally intended for irrigation in a CCA of 4,790 ha. Two canals 
take off from the dam: one with a capacity of 0.906 m 3 /s is 6.4 km long and the other 
with a capacity of 0.283 m 3 /s is 4.8 km long. These have 3 and 2 minor canals, 
respectively. The reservoir, however, got filled up to its full capacity only in 1917 and 
1942. During the last 10 years the average annual inflows were only of the order of 5.8 
Mm 3 . 

c. Water Requirement 

Irrigation water demand of 107.22 Mm is considered for the project. The capacity of 
Jaisamand Dam i.e. 24.92 and 13 other tanks of Alwar district is 39.66 Mm 3 (Capacity 
of the 13 tanks is 39.66-24.92=14.74). At 75% dependability, the additional 
requirement of tanks of Alwar district is 29.74 Mm 3 . For Bharatpur district, water 
requirement for single watering in 7,500 ha is 14.16 Mm 3 , with a total of 43.90 (29.74 
+ 14.16) Mm 3 . 

a 

Water requirement for direct irrigation for single watering in 24,000 ha is 45.45 Mm , 
adopting duty as 525 ha per Mm 3 with this the total water requirement becomes 89.35 
Mm 3 (43.90 + 45.45). Transmission losses considered as 20% is 17.87 Mm 3 . 

With above, the total water requirement of the project is 107.22 (=89.35+17.87) Mm 3 . 

d. Provisional Cost Estimate 

(i) Surface Water Works 

Total estimated cost of the project Rs. 565.42 crore (Rs 5,654.2 Million). The project 
includes lifts and construction of canal up to Jaisamand Dam. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 

Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 31.10 

Annual O&M Costs on New CCA 35.87 

Annual O&M Costs of Pumps 154.72 

Sub-total 221.69 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 86.79 
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Property Value, Million Rs. 

Pumping from canal 579.83 

Total O&M Cost 888.31 

e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Chambal-Jaisamand Lift 
Irrigation project; its essence findings are given in Table 7.3-56. 

Table 7.3-56: Economic Parameters of Chambal-Jaisamand Lift Irrigation Project 

Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

3028.42 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

3028.42 

3. Water Supply to Priority Sectors 

Mm 3 

0.00 

4. Weighted mean Irrigation Benefits 

Million Rs. 

17660.55 

5. Total Project Costs 

Million Rs. 

16376.29 

6. Project Capital Costs 

Million Rs. 

7538.95 

7. Irrigation allocated Project Costs 

Million Rs. 

16376.29 

8. Irrigation allocated Capital Costs 

Million Rs. 

7538.95 

9. Irrigation Net Benefit (NB) 

Million Rs. 

1284.26 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

5.41 

2. Priority Sectors Use 

% 

0.0 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

184101 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.08 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.17 


f. Conclusion 


As shown in Table 7.3-56 the Benefit-Cost ratio of Chambal-Jaisamand Lift Irrigation 
Project is more than one, accordingly it is recommended for implementation. 

7.3.3.6.6 Chambal • Panchana Lift Project 
a. Project Description 

The project is framed as combined irrigation and water supply, classified as ‘medium’ 
and is located in the ‘free area’ of Chambal Basin, Chambal Downstream sub-basin. 

It is planned to lift 28.01 Mm 3 water from Chambal River near Rajghat-Mandrayal. The 
first pump station (PS1) will be constructed near Rajghat and it will lift water with 
static head of 60 metres. Then, a second pump station (PS2) at Mandrayal Ghat will lift 
water with static head of 169 metres, to be run through pipe lines of 18 km length up to 
Langra village and then the water will flow in Bhadrawati River for length of 15 km i.e. 
up to Chuli deh reservoir having storage capacity of 14 Mm 3 that will act as balancing 
reservoir. The remaining 15 Mm 3 will be allowed to flow by gravity along 12 km 
length up to Panchana dam to provide irrigation to 541 ha of four villages situated on 
higher level of the command of left bank of Panchana main canal and 621 ha of other 
four villages situated on the right side of Panchana main canal through lift and further 
to provide irrigation facility to 1,973 ha command area of 13 villages of Jugger 
command. For this purpose another pump station (PS3) will be constructed on the right 
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bank of Panchana dam along with intake structure. The water will be pumped with 
static head of 33 metres and carried out to Jugger dam. 

b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-57. 

Table 7.3-57: Water Availability at Proposed Chambal-Panchana Irrigation Project 


Dependability 

Level 

Water Yield 

(Mm 3 ) 

90% 

837.89 

75% 

2,479.09 

50% 

5,106.77 

25% 

9,079.38 

Mean 

4,375.78 


(ii) Groundwater Availability 

The groundwater availability in the command area has been worked out on proportion 
basis of the geographical area to command area and relevant potential zone (Karauli 
Block) is 2.17 Mm 3 . The number of wells existing in the command area is 870. 

c. Non-agriculture Water Demand 

14.16 Mm 3 domestic demand is allocated from surface water, assumed to remain 
unchanged during the planning stages (2010 to 2060) and the remaining surface water 
will be used for irrigation. The rural domestic (inclusive of institutional and other 
demands) and livestock in the command area, as given in Table 7.3-58 is proposed to 
be supplied from groundwater. 

Table 7.3-58: Non-aqriculture Water Demand to be Supplied from Groundwater 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.25 

0.52 

0.68 

0.73 

Livestock 

0.17 

0.18 

0.21 

0.25 

Total 

0.42 

070 

0.82 

0.98 


d. Provisional Cost estimate 

(i) Surface Water Works 

The detailed cost estimate has been prepared by WRD Rajasthan, amounting to Rs 
2,410 Million in 2008; adding price escalation, the March 2010 cost works out as 2,820 
Million. 

(ii) Groundwater Works 

No new wells have been proposed in the project command area. 

(iii) Annual O&M Cost 

Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 
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Property Value, Million Rs. 

Annual O&M Costs on New Civil Works 17.09 

Annual O&M Costs on New CCA 2.75 

Annual O&M Costs of Pumps 20.66 

Sub-total 40.50 

Annual Energy Costs (Based on wtd. mean) 

Groundwater Pumping (for irrigation) 4.95 

SW pumping (for irrigation only) 16.48 

Total O&M Cost 61.92 

e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Chambal-Panchana Lift 
Irrigation project; its essence findings are given in Table 7.3-59. 

Table 7.3-59: Economic Parameters of Chambal-Panchana Lift Irrigation Project 

Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

320.02 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

178.88 

3. Water Supply to Priority Sectors 

Mm 3 

141.13 

4. Weighted mean Irrigation Benefits 

Million Rs. 

1367.35 

5. Total Project Costs 

Million Rs. 

3118.29 

6. Project Capital Costs 

Million Rs. 

2503.07 

7. Irrigation allocated Project Costs 

Million Rs. 

1690.43 

8. Irrigation allocated Capital Costs 

Million Rs. 

1237.68 

9. Irrigation Net Benefit (NB) 

Million Rs. 

-323.09 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

9.74 

2. Priority Sectors Use 

% 

44.1 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

394795 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

0.81 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


0.74 


f. Conclusion 


As shown in Table 7.3-59 the Benefit-Cost ratio of Chambal-Panchana Lift Irrigation 
project is less than one, hence it is not economically viable. But since it has more than 
44% drinking water supply component, it can be considered for implementation. 


7.3.3.6 .7 Chambal Dhaulpur Bharatpur Water Supply Project 

Chambal Dhaulpur Bharatpur Water supply project is under construction for supplying 
drinking water to 945 villages of Bharatpur, Rupwas, Kumher, Deeg, Nagar, Kaman 
and Pahadi tehsils and to the towns of Bharatpur, Kumher, Nagar, Deeg and Kaman. 

Under this project, provision of 136.52 MLD of drinking water demand has been made 
for above mentioned towns and villages. This scheme is taken up by PHED. 

Total cost of the project is Rs.477.99 crores (Rs.4779.90 Million). This project includes 
transmission main as well as distribution upto the proposed towns and villages. 
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7.3.3.6.8 Borawas Mandana Water Supply Project 

Borawas Mandana Water Supply Project is under construction for supplying drinking 
water to 60 villages and 21 dhanies of Ladpura and Sangod tehsils in Kota district. 
Borawas Mandana scheme has been clubbed with Nayagaon-Jagpura-Kesar scheme 
using the existing structures at Akelgarh headwork. 

Under this project, provision of 7,184 kid of drinking water demand for the projected 
population of 120,392 for the year 2043 is considered. This scheme is taken up by 
PHED. 

Total cost of the project is Rs. 118 crore (Rs. 1,180 Million). The project includes 
transmission main as well as distribution up to the proposed villages. 

7.3.3.6.9 Chambal-Sawai Madhopur-Nadoti Water Supply Project 

There is acute drinking water problem in some parts of Karauli and Sawai Madhopur 
districts due to groundwater level depletion and poor groundwater quality. Considering 
long-term solution of drinking water for these affected areas, Chambal-Sawai 
Madhopur-Nadoti water supply scheme is being constructed under PHED department to 
supply water from Chambal River. 

This water supply project is proposed for supplying drinking water to 510 villages of 
Karauli district and 416 villages of Sawai Madhopur district. Apart from this, 100% 
drinking water demand of Karauli and Sawai Madhopur towns is also included. 

Drinking water demand of 113.3 Mid for 636 villages (384 of Karauli and 252 of Sawai 
Madhopur) and Sawai Madhopur town is included under 1 st phase of the project. After 
completion of the 2 nd phase, 191.56 Mid of drinking water will be supplied to all 926 
villages of Karauli and Sawai Madhopur districts and Sawai Madhopur and Karauli 
towns. 

Total cost of the project is Rs. 468.18 crore (Rs. 4681.80 Million). The project includes 
transmission main as well as distribution up to the proposed villages. 

7.3.4 Mahi Basin 

7.3.4.1 Jakham Sub-Basin 

The surplus water at 75% dependability in the Free Area of Jakham sub-basin, i.e. 
below Jakham Dam is 235.96 Mm 3 (refer Table 6.10-2). 

A proposed new dam in the Free Area is Handa Khera (Project Code MAI-3) that has a 

a 

capacity of 13.97 Mm to irrigate 1,998 ha of land. Accordingly, the outflow of surplus 
water from the Free Area, at 75% dependability, is 235.96 - 13.97 = 221.99 Mm 3 . 

7.3.4.2 Som Sub-Basin 

The surplus water in the Free Area of Som sub-basin, i.e. below Som Kamla Amba at 
75% dependability is 45.20 Mm 3 (refer Table 6.10-3). 

7.3.4.3 Moran Sub-Basin 

The surplus water in the Free Area of Moran sub-basin at 75% dependability is 50.29 
Mm 3 (refer Table 6.10-4). 
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7.3.4.4 Anas Sub-Basin 
7.3.4.4.1 Surplus Water Availability 

Table 7.3-60 presents the proposed projects in Anas Sub-basin. 


Table 7.3-60 Proposed Projects in Anas Sub-basin 


s. 

No 

Project 

Code 

Project Name 

Type of 
Project 

Gross 

Storage/Lift 

Volume 

(Mm 3 ) 

CCA (ha) 

1 . 

MAI-4 

Tidiyadeh Irrigation Project 

Minor 

2.70 

347 

2. 

MAI-5 

Moti-Tambi Minor Project 

Minor 

2.52 

232 

3. 

MAI-1 

Lift from Anas River to 
Rajsamand dam & Bisalpur 

Major 

670.00 

51000 

4. 

MAI-6 

Dam at Anas River: 33.25+ 
29.87 (10% yield from 
outside catchment) = 
63.12Mm 3 

Medium 

63.12 

Supplement 
to Mahi 
Dam 


Total 


738.34 



The surplus water in the Free Area of Anas sub-basin at 75% dependability is 160.64 
Mm 3 (refer Table 6.10-6), which can be augmented by additional 913 Mm 3 of water 
released from PH-2 and Kagdi spillway for Gujarat (Refer Table 7.5-1 of Final Report 
No. 4.2, Average of Column 8 - excluding values of year 2002-03 and 2010-11) from 
Mahi Dam. Accordingly, the net water available at 75% dependability is: 160.64 + 913 
- 738.34 = 335.3 Mm 3 . 

7.3.4.42 Transfer of water from Anas River to Jaisamand, Rajsamand, Meja and Bisalpur Dam 
a. Project Description 

Anas River is a major tributary in Mahi Basin; it originates from the northern slopes of 
Vindhyan ranges near Agter Village and Plurtralao of Jhabua District of Madhya 
Pradesh. 

The project is proposed for transferring surplus water from Anas River to Jaisamand, 
Rajsamand and Meja Dam through lift canal and Bisalpur Dam through Berach river. 
Surplus water from Anas River will be lifted near Garadiya village (Banswara) site. 
From this site to various Dams, water will be lifted in several stages through pumps in 
canal. 

The project will supply water to Udaipur, Chittaurgarh, Rajsamand, Bhilwara and Tonk 
districts, divided in four parts, namely: 

Part A from Garadiya village to Jaisamand Dam in Udaipur district; deficit water 
requirement at 

Jaisamand is 296 - 23.95 -132=140.05 Mm 3 

Part B from Dilpura PS (Jaisamand Dam) to Bhopal Sagar to Meja Dam; deficit water 
requirement at Meja is 84 Mm 3 . 

Part C from Bhopal Sagar to Bisalpur dam through Berach river upstream of Gosunda 
dam; the deficit requirement of 300 Mm 3 will be met. 
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Part D from Bhopal Sagar to Rajsamand Dam in Rajsamand District. The deficit water 
requirement at Rajsamand is 98.5 Mm 3 . The total water requirement of 622.55 + 47.45 
Mm 3 (transit losses and enroute requirements) is considered for the project. 

The estimated total length of canal system is 274.20 km; 92.2 km in part A, 142 km in 
part B and 40 km in part D. 

The total estimated lift is around 241 m. 

The water will be shared with PHED for drinking water supply and water will also be 
used for irrigation purposes. 

b. Water Resources 

(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
availability at the proposed lifting site has been estimated as given in Table 7.3-61. 


Table 7.3-61 Gross Water Availability at Anas River Lift Irrigation Project 


Dependability Level 

90% 

75% 

50% 

25% 

Mean 

Surplus Water, Mm 3 

1,033.83 

1,143.69 

1,343.24 

1,659.17 

1,422.62 


(ii) Groundwater Availability 


The groundwater availability in the command area has been worked out on proportion 
basis of the geographical area to command area and relevant potential zone is 13.54 
Mm 3 /yr. There are 7,917 wells existing in command area. 

c. Non-Agricultural Water Demand 

Q 

There is a committed reservation of 325.14 Mm /yr for domestic water demand in cities 
and town which is considered to remain at this level throughout that study planning 
stages (2010 to 2060). The remaining surface water is aimed for irrigating 51,000 ha 
from this project. However, the urban and rural domestic (inclusive of institutional and 
other demand) and livestock demand of the command area as given in Table 7.3-62, is 
proposed to be supplied from groundwater. 

Table 7.3-62: Non-Aqriculture Water Demands to be supplied from Ground 

Water 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

3.09 

6.37 

7.98 

8.93 

Livestock 

2.42 

2.54 

2.78 

3.01 

Urban Domestic 

0.25 

0.33 

0.46 

0.57 

Total 

5.76 

9.24 

11.22 

12.51 


d. Provisional Cost Estimate 
(i) Investments 

The project includes lifts and construction of canal up to the Meja Dam and Rajsamand 
Dam. The total estimated cost of the project is Rs. 36,813 Million. No new wells have 
been proposed in the project command area. 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

283 























STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


(ii) Annual O&M Cost 


Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 


Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 
Pumping from canal 

Total O&M Cost 


Value, Million Rs. 

202.47 

44.68 

828.3 

1,075.45 

97.84 

769.04 

1942.32 


e. Economic Evaluation Indicators 

Appendix 6 (in soft copy) presents the economic analysis of Anas River Lift Irrigation 
project; its essence findings are given in Table 7.3-63. 


Table 7.3-63: Economic Parameters of Anas River Lift Irrigation Project 

Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

7590.72 

2. On farm Irrig. Supply(excl. present) 

Mm 3 

4350.00 

3. Water Supply to Priority Sectors 

Mm 3 

3240.72 

4. Weighted mean Irrigation Benefits 

Million Rs. 

31814.80 

5. Total Project Costs 

Million Rs. 

63847.94 

6. Project Capital Costs 

Million Rs. 

44521.66 

7. Irrigation allocated Project Costs 

Million Rs. 

37983.69 

8. Irrigation allocated Capital Costs 

Million Rs. 

22916.03 

9. Irrigation Net Benefit (NB) 

Million Rs. 

-6168.89 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

8.41 

2. Priority Sectors Use 

% 

42.70 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

449334 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

0.84 

5. (Irrig.Benefits-0&M)/Capital Irrig. costs 


0.73 


f. Conclusion 


As shown in Table 7.3-63 the Benefit-Coast ratio of Anas River Lift Irrigation project 
is less than one, hence it is not economically viable. But since it has more than 43% 
drinking water supply component, it can be considered for implementation. 

7.3.4.5 Bhadar Sub-Basin 

The surplus water in the Free Area of Bhadar sub-basin at 75% dependability is 16.46 
Mm 3 (refer Table 6.10-5). 
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7.3.4.6 Mahi Sub-Basin 

The surplus water in the Free Area of Mahi sub-basin at 75% dependability is 299.92 
Mm 3 (refer Table 6.10-1). It is proposed that 132 Mm 3 water is to be transferred from 
Mahi to Jakham. So that command of Jakham Dam will be supplied from Mahi Dam, 
for this a feeder from Mahi Dam to Naglia Pick-up Weir is also proposed and at Anas 
River a dam is proposed to be constructed and two canals system of Mahi Dam 
Anandpuri Distributary and Arthuna Distributary is to be feeded by proposed dam on 
Anas river. 


Table 7.3-64: Proposed Projects in Mahi Sub-basin 


Project 

Code 

Project Name 

Type of 
Project 

Water to be 
Transferred 

(Mm 3 ) 

CCA 

(ha) 

MAI-2 

Mahi to Jakham & 
Jakham to Jaisamand 

Medium 

131.93 

8,000 


7.3.4.6.1 Transfer of water from Jakham Dam to Jaisamand Dam 

a. Project Description 

Transfer of water from Jakham Dam to Jaisamand Dam is proposed to be constructed to 
facilitate deprived command of Jaisamand Dam. Total C.C.A. of Jaisamand Dam is 
16,000 ha and the present yield of Jaisamand at 75% dependable is 23.95 only therefore 
there is acute shortage of water for drinking as well as for irrigation. So, it is proposed 
that water sorted at Jakham will be transferred to Jaisamand dam for 8,000 ha irrigation 
and command of Jakham will be served from Mahi Dam by constructing channel from 
Mahi Dam to Nagaliya Pickup Weir. 

b. Water Resources 
(i) Surface Water 

Using the surface water yield series generated by SWAT model, the surface water 
available for transfer from Jakham to Jaisamand dam has been estimated as given in 
Table 7.3-65. 

Table 7.3-65: Gross Water Availability for Jakham to Jaisamand Irrigation 

Project 


Dependability 

Water Yield 

Level 

(Mm 3 /yr) 

90% 

32.30 

75% 

131.93 

50% 

230.45 

25% 

304.67 

Mean 

240.78 


(ii) Groundwater Availability 

Ground water availability of 4.94 Mm /yr in command area worked out on proportion 
basis of geographical area to command area in relevant potential zone (Salumber and 
Sarda Block). There are 1,759 wells existing in command area. 
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c. Non-Agricultural Water Demand 

There is a committed reservation of 17.81 Mm 3 /yr for domestic water demand in cities 
and town which is considered to remain at this level throughout that study planning 
stages (2010 to 2060). The remaining surface water is aimed for irrigating 8,000 ha 
from this project. However, the rural domestic (inclusive of institutional and other 
demand) and livestock demand of the command area, as given in Table 7.3-66 is 
proposed to be supplied from ground water. 

Table 7.3-66: Non-Aqriculture Water Demands to be Supplied by Ground Water 


Demands, Mm 3 

2010 

2020 

2040 

2060 

Rural Domestic 

0.78 

1.64 

2.11 

2.40 

Livestock 

0.59 

0.62 

0.68 

0.73 

Total 

1.37 

2.26 

2.79 

3.13 


d. Provisional Cost Estimate 


(i) Surface Water Works 

Feeder from Jakham Dam to Jaisamand Dam is to be constructed to store the water in 
Jaisamand Dam, length of feeder is 77 km and discharge at head is about 3.0 cumec 
based on peak water available in the month of September The cost of the feeder canal 
219.45 million (as per Appendix 4). As the Jakham water will be utilized in this 
project, so command of Jakham Dam will be supplied from Mahi Dam, for this a feeder 
from Mahi to Naglia Pick-up Weir has been proposed and cost of this feeder will also 
be charged in this project. The length of feeder is 67.24 km and average discharge will 
be about 8.0 cumecs and for which the estimated cost if Rs. 511.02 Million. The total 
investment cost of project will be 219.45+511.02=730.47 millions. 

(ii) Groundwater Works 


The average depth to basement in project command area is 112 m (based on Final 
Report No. 4.4 of this study). Considering the depth of well as 89.6 m (80% of depth to 
basement), the cost of one well works out to Rs. 65,979 and the total cost of 1521 new 
wells works out to Rs. 100.35 million, (see section 5.2 of Appendix 4) 

(iii) Annual O&M Costs 


Following the adopted standard procedure of arriving at estimated annual O&M costs 
as given in Appendix 4, the average yearly O&M costs are presented below: 


Property 

Annual O&M Costs on New Civil Works 
Annual O&M Costs on New CCA 
Annual O&M Costs of Pumps 
Sub-total 

Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Total O&M Cost 


Value, Million Rs. 

8.31 

4.80 

1.37 

14.48 

23.21 

37.69 


e. Economic Evaluation Indicators 


Appendix 6 (in soft copy) presents the economic analysis of Jakham to Jaisamand Dam 
Irrigation project; its essence findings are given in Table 7.3-67. 
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Table 7.3-67: Economic Parameters of Jakham to Jaisamand Dam Irrigation 

Project Evaluation 


Property 

Unit 

Value 

1. Total Project water Supply (excl. present) 

Mm 3 

1117.29 

2. On farm Irrig. Supplytexcl. present) 

Mm 3 

939.77 

3. Water Supply to Priority Sectors 

Mm 3 

177.52 

4. Weighted mean Irrigation Benefits 

Million Rs. 

1444.57 

5. Total Project Costs 

Million Rs. 

1363.71 

6. Project Capital Costs 

Million Rs. 

995.75 

7. Irrigation allocated Project Costs 

Million Rs. 

1208.02 

8. Irrigation allocated Capital Costs 

Million Rs. 

850.78 

9. Irrigation Net Benefit (NB) 

Million Rs. 

236.55 

Economic Indicators 

1. Total Proj. Cost/ Unit of Water Supply 

Rs./m 3 

1.25 

2. Priority Sectors Use 

% 

15.9 

3. Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

110617 

4. Irrig Benefit/Total Irrig. costs (B/C) 

- 

1.20 

5. (Irrig.Benefits-O&Mj/Capital Irrig. costs 


1.28 


f. Conclusion 


As shown in Table 7.3-67 the Benefit-Cost ratio of Jakham to Jaisamand Dam 
Irrigation project is more than one, accordingly it is recommended for implementation. 

Accordingly, the net surplus water from Mahi Sub-basin at 75% dependability is 
299.92 Mm 3 . 


7.3,4.7 Summary of Mahi Basin 


Consider the surplus water in Mahi basin and the proposed plans/projects, the total 
water surplus upstream of Kadana Dam at 75% dependability will be as follows: 


Mahi Sub-basin 
Anas Sub-basin 
Som Sub-basin 
Jakham Sub-basin 
Moran Sub-basin 
Bhadar Sub-basin 
Total 


299.92 Mm 3 
335.30 Mm 3 
45.20 Mm 3 
221.99 Mm 3 
50.29 Mm 3 
16.46 Mm 3 
969.16 Mm 3 say 969 


Net available 


969 Mm 3 allowed to flow which includes Gujarat share. 
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8. Conclusions and Recommendations 

Based on the adopted methodology detailed in Chapter 4 and the micro watershed wise 
surplus water analysis carried out in Chapter 6, the summary of under-utilized/ surplus 
surface water is presented in Table 8.1. 


Table 8.1 Summary of Search for Under-utilised / Surplus Surface Water 


Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm 3 

Proposed Use / Remarks 

50% 

75% 

Shekhawati 

Dohan 

88.08 

13.07 

No new project proposed, part of this water 
spreads in fields and gets utilized for 
agriculture. 

Kantli 

14.32 

4.63 

No new project proposed, this water gets 
absorbed in sandy strata. 

Mendha 

5.10 

2.62 

No new project proposed, this water goes to 
Sambhar Lake. 

Total 

107.51 

20.32 


Ruparail 


249.86 

81.86 

No new project proposed, as most of this 
water spreads in fields and gets utilized for 
agriculture. 

Banganga 


77.02 

8.70 

No new project proposed. 

Gambhir 


250.24 

45.75 

No new project proposed, part of this water 
spreads in fields and gets utilized for 
agriculture, balance is allowed to flow in 
Gambhir river which joins Yamuna river. 

Parbati 


171.97 

66.56 

To utilize this surplus water, 9 water 
harvesting structures of WRD are under 
construction. Consultants have also proposed 

15 percolation tanks and cross-stream 
structures to partly utilize this surplus water. 

Sabi 


64.59 

10.56 

No new project proposed. 

Banas 

Banas 

250.72 

104.01 

34.3 Mm 3 to be intercepted by proposed 

Isarda dam. 

Gudia 

8.68 

3.05 

No new project proposed. 

Kalisil 

21.42 

3.00 

No new project proposed. 

Mashi 

16.20 

9.34 

No new project proposed. 

Morel 

102.21 

31.88 

No new project proposed. 

Sodra 

6.88 

0.99 

No new project proposed. 

Total 

406.12 

152.27 


Chambal 

Parwati 

1,510.90 

980.09 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Chambal 
downstream sub-basin. 

Kunu 

220.22 

142.37 

No new project proposed. 

Kalisindh 

2,884.45 

1627.62 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Chambal 
downstream sub-basin. 

Mej 

649.43 

340.33 

Mostly utilized by within-sub-basin proposed 
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Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm 3 

Proposed Use / Remarks 

50% 

75% 




projects. Balance contributes to Chambal 
downstream sub-basin. 

Chakan 

163.32 

78.26 

No new project proposed. 

Chambal 

Downstream 

1,227.28 

831.08 

This amount and contribution from upstream 
sub-basins is partly utilized by within-sub- 
basin projects. Balance left as per minimum 
environmental norms of MoEF. 

Total 

6,655.60 

3999.75 

1757.38 Mm 3 to be utilized by various 
proposed projects. Balance left as per 
minimum environmental norms of MoEF. 

Mahi 

Mahi 

652.49 

299.92 

Outflow after implementing proposed 
projects 

Jakham 

320.48 

235.96 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Mahi sub¬ 
basin. 

Som 

105.17 

45.20 

No new project proposed, contributes to Mahi 
sub-basin. 

Moran 

141.51 

50.29 

No new project proposed, contributes to Mahi 
sub-basin. 

Bhadar 

53.98 

16.46 

No new project proposed. 

Anas 

313.37 

160.64 

Partly utilized by within-sub-basin proposed 
projects. Balance contributes to Mahi sub¬ 
basin. 

Total 

1,587.00 

808.47 


Sabarmati 

Sei 

18.99 

1.75 

No new project proposed. 

Vatrak 

53.82 

6.98 

No new project proposed. 

Wakal 

106.91 

35.55 

No new project proposed. 

Sabarmati 

55.65 

17.53 

No new project proposed. 

Total 

235.37 

61.81 


Luni 

Jojri 

0.51 

0.06 

No new project proposed. 

Guhiya 

0.07 

0.04 

No new project proposed. 

Bandi 

(Hemawas) 

0.04 

0.00 

No new project proposed. 

Khari 

(Hemawas) 

0.00 

0.00 

No new project proposed. 

Sukri 

0.04 

0.01 

No new project proposed. 

Mithari 

3.73 

1.58 

No new project proposed. 

Jawai 

10.89 

5.77 

No new project proposed. 

Khari 

6.99 

3.14 

No new project proposed. 

Bandi 

0.63 

0.07 

No new project proposed. 

Sukri (Sayala) 

0.02 

0.00 

No new project proposed. 

Sagi 

4.64 

2.15 

No new project proposed. 

Luni 

37.43 

14.11 

No new project proposed. 

Total 

64.99 

26.93 


West Banas 


32.66 

15.17 

No new project proposed. 

Sukli 


13.24 

3.79 

No new project proposed. 
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Basin 

Sub-basin 

Surplus Water at different 
dependability, Mm 3 

Proposed Use / Remarks 

50% 

75% 

Other Nallahs of 

Jalore 


8.31 

1.56 

No new project proposed. 

Ghaggar 


- 

- 

No new project proposed. 

Outside 


- 

- 

No new project proposed. 


Various plans/projects to utilize the above surplus water were studied by the 
Consultants, keeping in view the minimum environmental flow requirements as per the 
norms of MoEF and socio economic viability criteria. 

To utilize the surplus water of Chambal and Mahi basin, following inter-basin water 
transfer projects have been proposed by the Consultants to reduce deficits in nearby 
basins. 

• Chambal river (Chambal basin) to Panchana dam in Gambhir basin (for details 
see section 7.3.3.6.6) 

• Chambal river (Chambal basin) to Jaisamand dam (Alwar) in Ruparail basin (for 
details see section 7.3.3.6.5) 

• Mej river (Chambal basin) to Ramgarh dam (Banganga basin) and Isarda dam 
(Banas basin) (for details see section 1 . 33 . 2 . 2 ) 

• Anas river (Mahi basin) to Jaisamand dam (Udaipur) in Mahi basin; and 
Rajsamand dam, Meja dam and Bisalpur dam in Banas basin (for details refer 
section 7.3.4A2) 

Table 8.2 presents the proposed projects considered by the Consultant detailed in 
Chapter 7, to utilize the surplus water keeping in view priority of drinking water 
requirements in scarcity areas. 

The Action Plan based on recommendations is given in Table 8.3. 
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Appendix 1 

(a) Demand by Micro watershed for year 2010, 2020, 2040 and 2060 

(in soft copy) 

(b) Supply by Micro watershed for year 2010, 2020, 2040 and 2060 

(in soft copy) 

(c) Water Balance by Micro watershed for year 2010, 2020, 2040 and 

2060 

(in soft copy) 

(d) Summary of Micro Watershed Water Balance & Demand Balance 

(in soft copy) 

(e) Nomenclature Used to Represent Nodes 
In the WEAP Tool 

(f) Topology of the 16 basins of Rajasthan in the WEAP Tool 

(in soft copy) 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

A-1 




Micro-watershed wise Demand for Year 2010 


Agricultural Demand, MCM 

Outside Command 

90% 

LT> 

in 

CD 

LD 

o 

m 

124.22 | 

515.82 | 

CD 
oo 

o 

cd 

on 

o 

q 

Ln 

00 

o 

d 

00 

o 

d 

CD 

201.06 | 

190.24 | 

68.01 | 

00 

q 

o 

Ln 

o 

m 

59.01 | 

oo 

o 

o 

in 

r>{ 

osi 

LO 

PsT 

CN 

343.57 | 

o 

oo 

CD 

q 

on 

on 

q 

on 

60.14 | 

197.78 | 

oo 

q 

in 

in 

q 

on 

on 

CD 

00 

5; 

q 

o 

o 

on 

o 

36.39 | 

LD 

o 

o 

CD 

LD 

102.62 | 

in 

00 

CD 

CD 

on 

o 

1,761.86 | 

227.50 | 

00 

CD 

IN 

on 

o 

867.69 | 

176.14 | 

in 

q 

on 

75% 

LT> 

00 

LO 

CD 

in 

d 

■vT 

00 

on 

on 

CM 

1 

500.69 | 

on 

in 

oo 

on 

on 

'vf 

142.02 | 

00 

q 

d 

00 

195.48 | 

181.80 | 

67.55 | 

o 

o 

50.17 | 

58.61 | 

| 6T6Z 

IN 

q 

on 

CD 

q 

psT 

121.73 | 

337.93 | 

o 

PM 

00 

o 

q 

on 

112.37 | 

58.27 | 

195.27 | 

55.56 | 

LD 

q 

on 

o 

CD 

IN 

on 

o 

osi 

on 

23.36 | 

103.17 | 

o 

o 

osi 

35.95 | 

21.79 | 

68.57 | 

101.43 | 

on 

q 

IN 

CD 

on 

CD 

on 

1,737.86 | 

216.59 | 

oo 

CD 

LD 

196.32 | 

829.88 | 

174.91 | 

34.11 | 

50% 

156.06 

in 

d 

oo 

oo 

477.62 

q 

LD 

LD 

on 

Ln 

on 

on 

on 

in 

on 

IN 

q 

in 

o 

in 

oo 

169.42 

o 

rN 

LD 

LD 

LD 

00 

CD 

49.54 

o 

CD 

in 

m 

27.83 

00 

Psl 

d 

00 

Psl 

psT 

CD 

m 

o 

329.31 

o 

oo 

o 

q 

z:z'oii 

55.52 

191.33 

55.07 

127.86 

on 

q 

in 

IN 

31.43 

22.93 

LD 

q 

o 

IN 

q 

35.28 

CD 

CD 

IN 

LD 

o 

LD 

CD 

CD 

00 

q 

in 

CD 

CM 

IN 

on 

1,700.28 

199.90 

in 

q 

^l- 

00 

on 

187.06 

771.80 

172.60 

o 

IN 

on 

on 

25% 

154.84 | 

CD 
in 

00 

■vT 

in 

00 

o 

PM 

1 

465.98 | 

'vt- 

PM 

PM 

00 

on 

oo 

Ln 

on 

00 

in 

0M 

00 

q 

in 

0M 

00 

CD 

LD 

182.42 | 

162.64 | 

66.19 | 

in 

CD 

LD 

CD 

LD 

d 

q 

in 

m 

m 

in 

(N 

00 

on 

on 

CN 

PsT 

CD 

o 

o 

ON 

324.44 | 

q 

IN 

on 

q 

00 

CD 

oo 

o 

53.96 | 

189.03 | 

in 

oo 

■xT 

in 

126.01 | 

on 

q 

on 

IN 

31.06 | 

LD 

q 

osi 

0M 

in 

o 

o 

^r 

q 

rN 

oo 

■xT 

on 

21.13 | 

O 

in 

LD 

LD 

98.46 1 

o 

in 

CD 

on 

LD 

on 

1,678.77 | 

191.09 | 

CD 

oq 

IN 

LD 

on 

oo 

osi 

00 

741.16 | 

171.33 | 

on 

on 

Inside Command 

90% 

155.02 

104.91 

oo 

1 

oo 

67.58 

o 

00 

74.06 

in 

CD 

LD 

67.40 

oo 

o 

d 

Ln 

o 

LO 

30.24 

1 

LO 

1 

00 

q 

osi 

LD 

q 

rN 

rN 

00 

■xT 

1 

0M 

o 

653.73 

o 

oo 

oo 

82.86 

(N 

o 

o 

IN 

o 

23.00 

15.85 

55.80 

1 

(N 

in 

0M 

o 

q 

0M 

IN 

CD 

o 

1 

q 

on 

OM 

OM 

q 


CD 

on 

LD 

1 

IN 

■xT 

o 

i 

O 

q 

IN 

1 

oo 

CD 

0M 

on 

o 

on 

26.04 

362.94 

ON 

q 

on 

on 

40.50 

16.82 

on 

00 

o 

cn 

on 

q 

on 

oo 

q 

om 

75% 

o 

o 

Ln 

on 

PM 

O 

27.99 | 

65.64 | 

LD 

q 

in 

ON 

o 

osi 

in 

CM 

LD 

LD 

CD 

O 

LD 

LD 

oo 

1 

q 

■xt- 

1 

d 

(N 

o 

i 

in 

LD 

q 

osi 

o 

q 

in 

■xf 

q 

■xT 

o 

(N 

o 

641.40 | 

LD 

IN 

oo 

CD 

OSJ 

i 

oo 

0M 

o 

o 

(N 

in 

o 

(N 

q 

osi 

0M 

LD 

q 

in 

1 

55.19 | 

(N 

1 

in 

0M 

21.60 | 

in 

CD 

o 

23.03 | 

LD 

■xl- 

■xr 

11.07 | 

on 

LD 

in 

q 

■xT 

on 

o 

i 

o 

q 

IN 

29.45 | 

CD 

q 

osi 

25.83 | 

357.95 | 

31.91 | 

LD 

in 

oo 

on 

in 

LD 

t-H 

q 

LD 

00 

o 

q 

on 

ID 

q 

osi 

50% 

no 

o 

Ln 

102.89 | 

27.65 | 

o 

O'. 

LD 

Ln 

00 

r< 

68.92 | 

LD 

59.27 | 

oo 

LD 

CD 

q 

o 

m 

CN 

o 

rN 

q 

o 

00 

r< 

oo 

in 

CD 

o 

621.97 | 

00 

q 

00 

78.91 | 

o 

o 

on 

IN 

d 

o 

q 

q 

*3- 

in 

o 

q 

nj 

00 

q 

CD 

o 

o 

q 

00 

LD 

CD 

O 

CD 

LD 

LD 

q 

o 

LD 

IN 

o 

q 

oo 

on 

q 

IN 

Ln 

350.15 | 

in 

d 

35.59 | 

15.11 | 

in 

rl 

d 

00 

in 

cq 

on 

q 

25% 

o 

Ln 

o 

o 

tN 

LD 

o 

oo 

r< 

LD 

on 

in 

LD 

q 

d 

00 

q 

LD 

Ln 

IN 

o 

LD 

oo 

q 

2 

d 

Ln 

LD 

d 

LD 

q 

in 

r< 

q 

CD 

o 

in 

q 

r-i 
t—1 

LO 

in 

q 

00 

LD 

IN 

IN 

o 

o 

00 

d 

^r 

o 

o 

LD 

q 

in 

O 

q 

nj 

oo 

CD 

00 

o 

rn 


00 

00 

o 

LD 

q 

o 

o 

on 

IN 

LD 

q 

oo 

o 

q 

CN 

n 

345.70 

in 

oo 

q 

on 

IN 

q 

>cr 

IN 

LD 

rv 

00 

q 

Non-agricultural Demand, MCM 

sauisnpui 

r\i 

o 

on 

o 

T—1 

o 

on 

PM 

o 

0M 

o 

o 

in 

q 

osi 

on 

o 

LD 

q 

■vf 

IN 

IN 

o 

■xt- 

o 

o 

1 

■Xf 

o 

CD 

o 

o 

o 

o 

oo 

o 

o 

on 

1 

o 

1 

o 

o 

T—1 

d 

CD 

q 

on 

00 

q 

on 

o 

o 

o 

(N 

in 

o 

q 

osi 

o 

q 

i 

IN 

in 

o 

LD 

O 

o 

(N 

00 

o 

in 

o 

o 

1 

on 

on 

q 

i 

IN 

oo 

■vt- 

■vT 

on 

o 

CD 

q 

osi 

o 

i 

rN 

o 

o 

in 

LD 

o 

o 

o 

o 

IN 

o 

o 

in 

Psl 

IN 

Psl 

in 

LD 

o 

on 

o 

oo 

o 

o 

in 

q 

r-i 

CD 

in 

o 

0M 

o 

o 

9JIIPNM 

<N 

o 

o 

o 

o 

LD 

O 

o 

on 

o 

o 

o 

o 

o 

o 

o 

o 

on 

o 

o 

o 

o 

o 

CM 

o 

o 

in 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

q 

d 

■vT 

o 

o 

LD 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

on 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

cn 

OSj 

d 

1 

o 

o 

o 

o 

o 

o 

o 

PM 

q 

d 

rH 

O 

o 

o 

o 

o 

J0MOd 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

q 

CD 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

q 

CD 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

UD 

<N 

■vT 

o 

CD 

Ln 

i 

1 

■xt- 

■xT 

o 

on 

o 


ON 

q 

on 

Osj 

osi 

q 

osi 

1 

o 

osi 

LD 

q 

i 

(T> 

1 

1 

in 

in 

o 

Ln 

o 

"sf 

LD 

o 

rN 

(N 

o 

CD 

T—1 

IN 

PM 

on 

on 

CD 

■xT 

oo 

o 

o 

in 

0M 

o 

in 

q 

IN 

rv 

o 

o 

q 

osi 

oo 

oo 

o 

in 

rsj 

osi 

OM 

CD 

o 

on 

oo 

o 

00 

on 

o 

on 

q 

o 

rN 

LD 

o 

LD 

on 

o 

CD 

o 

i 

in 

oo 

i 

IN 

on 

IN 

CD 

IN 

IN 

Psl 

CD 

IN 

i 

on 

on 

00 

q 

o 

q 

id 

on 

q 

osi 

OM 

0M 

o 

|ejny 

3!)satuoa 

o 

Ln 

on 

o 

cd 

q 

in 

q 

d 

o 

LD 

q 

LD 

q 

LD 

q 

q 

CD 

1 

<T> 

1 

CD 

q 

■vT 

o 

oo 

in 

o 

CD 

o 

00 

on 

o 

O 

q 

IN 

on 

oo 

q 

LD 

q 

CD 

o 

o 

oo 

(N 

o 

o 

q 

1 

CD 

o 

CD 

o 

CD 

PM 

o 

q 

LD 

LD 

oo 

o 

o 

o 

in 

q 

on 

o 

00 

LD 

o 

in 

on 

o 

T—1 

1 

oo 

oo 

on 

PM 

00 

PM 

psl 

q 

CD 

Psl 

o 

oo 

LD 

PM 

in 

oo 

IN 

in 

00 

d 

rH 

o 

q 

o 

LD 

o 

ueqjfi 

DIJSaiUOQ 

m 

q 

on 

o 

o 

o 

o 

o 

o 

LO 

1 

o 

o 

o 

oo 

q 

■vT 

LD 

o 

o 

o 

o 

in 

q 

00 

00 

o 

o 

q 

T—1 
T—1 

o 

o 

o 

o 

o 

o 

LD 

q 

oo 

o 

o 

o 

in 

q 

d 

on 

on 

in 

on 

IN 

IN 

o 

o 

o 

o 

o 

o 

o 

LD 

LD 

O 

o 

o 

o 

(N 

Psl 

1 

in 

o 

00 

o 

o 

o 

o 

1 

q 

oo 

o 

o 

o 

oo 

q 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

oo 

o 

o 

o 

o 

PM 

CO 

in 

o 

o 

o 

in 

q 

in 

o 

o 

o 

in 

q 

in 

cn 

q 

o 

o 

o 

MWS 

O 

O 

o 

o 

o 

o 

o 

o 

m 

o 

o 

LD 

o 

o 

in 

o 

o 

00 

o 

o 

CD 

o 

o 

o 

o 

o 

o 

on 

o 

o 

m 

o 

LD 

o 


IN 

o 

oo 

o 

CD 

o 

o 

o 

O 

o 

o 

o 

in 

o 

LD 

o 

IN 

o 

oo 

o 

CD 

o 

o 

on 

o 

o 

o 

o 

o 

in 

on 

o 

LD 

on 

o 


IN 

o 

00 

on 

o 

CD 

on 

o 


O 

^l- 

o 

o 

Sub Basin 

Banas 

Banas Total 

Berach 

Berach Total 

Dain 

Dain Total 

Gudia 

River Basin 

Banas 




































































Agricultural Demand, MCM 

Outside Command 

90% 

210.49 | 

33.03 | 

IN 

00 

IN 

in 

in 

o 

in 

243.10 | 

00 

in 

00 

ID 

in 

00 

IN 

cn 

o 

q 

ID 

IN 

ID 

q 

u-i 

in 

120.22 | 

oo 

o 

185.57 | 

ro 

st 

St 

cn 

q 

H 

q 

no 

no 

q 

in 

97.62 | 

640.97 | 

172.27 | 

00 

st 

cri 

o 

321.96 | 

536.25 | 

136.41 | 

o 

st 

cn 

1,570.57 | 

oo 

IN 

oo 

328.54 | 

IN 

o 

no 

261.28 | 

o 

q 

108.66 | 

CN 

ID 

00 

no 

rsi 

ID 

ro 

IN 

IN 

o 

in 

55.07 | 

230.64 | 

336.41 | 

IN 

o 

in 

ro 

00 

d 

cn 

L/i 

st 

31.83 | 

112.13 | 

oq 

00 

st 

oq 

00 

00 

41.97 | 


oo 

L/i 

00 

in 

rN 

209.02 | 

32.89 | 

21.14 | 

ro 

o 

in 

16.24 | 

232.21 | 

o 

in 

in 

st 

in 

st 

cn 

00 

no 

q 

nri 

IN 

| ZO'ISI 

no 

ID 

ID 

126.30 | 

180.04 | 

IN 

st 

r-i 

ro 

q 

rH 

00 

St 

o 

no 

494.09 | 

94.71 | 

619.29 | 

ID 

00 

IN 

ID 

204.12 | 

314.13 | 

521.57 | 

q 

L/i 

no 

no 

in 

oo 

oo 

1,531.72 | 

85.56 | 

320.27 | 

cn 

o 

no 

D 

q 

ai 

in 

IN 

o 

q 

rsi 

no 

in 

oq 

rN 

o 

rH 

in 

o 

00 

no 

rH 

St 

ID 

IN 

50.37 | 

54.71 | 

226.11 | 

331.19 | 

10,554.25 | 

in 

q 

st 

St 

31.04 | 

112.06 | 

o 

st 

oo 

rsi 

87.57 | 

00 

q 

r-i 

St 

12.43 | 

no 

no 

ID 

oo 

o 

in 

206.29 

32.62 

no 

cn 

o 

53.55 

14.98 

215.52 

o 

in 

IN 

o 

IN 

IN 

70.34 

o 

o 

st 

st 

1 

120.43 

171.67 

IN 

ro 

ID 

ro 

in 

T—1 

IN 

O 

d 

IN 

st 

IN 

ID 

St 

o 

cn 

586.85 

cn 

o 

ID 

ID 

q 

u-i 

cn 

301.73 

498.46 

IN 

IN 

nri 

no 

179.67 

1,470.19 

q 

oo 

307.21 

3 

o 

no 

cn 

o 

D 

CN 

in 

q 

106.48 

00 

O 

IN 

no 

IN 

in 

00 

rH 

rH 

49.73 

o 

o 

st 

in 

218.75 

322.48 

IN 

IN 

IN 

IN 

rH 

cT 

rH 

cri 

st 

oo 

d 

105.53 

no 

cn 

IN 

no 

D 

00 

40.69 

st 

o 

D 

cri 

IN 

in 

CM 

204.75 | 

32.43 | 

o 

00 

o 

CM 

ro 

IN 

ro 

in 

14.32 | 

206.73 | 

492.97 | 

00 

no 

O 

IN 

no 

in 

oo 

ID 

140.49 | 

o 

in 

oo 

O 

117.49 | 

167.48 | 

1,486.92 | 

id 

no 

oo 

IN 

q 

nri 

in 

st 

88.11 | 

570.07 | 

no 

q 

IN 

in 

191.31 | 

295.34 | 

486.39 | 

00 

oq 

rsi 

no 

IN 

o 

L/i 

IN 

1,438.32 | 

80.20 | 

300.48 | 

3 

o 

no 

00 

oq 

nri 

in 

IN 

31.71 | 

105.56 | 

D 

q 

Lti 

D 

no 

o 

ID 

IN 

ID 

49.39 | 

53.64 | 

214.89 | 

317.93 | 

ro 

q 

cn 

00 

cn 

no 

q 

rsi 

st 

IN 

cri 

(N 

oo 

q 

rsi 

O 

rH 

O 

IN 

IN 

rsi 

no 

st 

Lti 

oo 

40.35 | 

10.93 | 

st 

o 

IN 

IN 

Inside Command 

o 

cn 

T—1 

in 

id 

CM 

rH 

IN 

00 

no 

cn 

q 

no 

ID 

O 

30.68 

96.85 

00 

in 

47.90 

23.84 

IN 

IN 

51.55 

13.78 

292.14 

cn 

o 

43.15 

st 

q 

st 

ID 

108.40 

no 

q 

no 

q 

IN 

16.30 

115.39 

ID 

IN 

IN 

o 

no 

O 

169.20 

IN 

q 

st 

00 

IN 

00 

q 

rsi 

46.43 

oo 

IN 

o 

IN 

cn 

00 

D 

no 

st 

ID 

168.18 

IN 

q 

no 

O 

o 

D 

o 

st 

rsi 

rH 

in 

cn 

s 

1,931.86 

cn 

st 

st 

T—1 

CM 

T—1 

IN 

q 

St 

oo 

q 

nri 

O 

q 

nri 

T—1 

T—1 

St 

cn 

st 

(N 

oo 

o 

in 

in 

id 

sr 

id 

t— 1 
rH 

T—1 

ID 

oo 

no 

I s * 

cn 

o 

ID 

o 

29.46 | 

oo 

o 

no 

cn 

IN 

st 

st 

46.25 | 

23.13 | 

IN 

q 

50.02 | 

IN 

q 

nri 

1 

281.75 | 

cn 

00 

o 

st 

IN 

St" 

IN 

St 

rsi 

ID 

105.04 | 

00 

00 

no 

q 

IN 

oo 

oo 

L/i 

rH 

112.06 | 

in 

q 

IN 

o 

o 

rH 

00 

st 

ID 

rH 

o 

oq 

st 

T—1 
00 

i 

IN 

oo 

rsi 

46.10 | 

IN 

IN 

o 

rH 

St 

00 

D 

16.15 | 

166.40 | 

o 

q 

rsi 

59.63 | 

11.96 | 

74.09 | 

1,889.49 | 

st 

st 

12.09 | 

o 

o 

Lti 

no 

q 

nri 

D 

IN 

nri 

LD 

T—1 

T—1 

rN 

rH 

L/i 

(N 

cn 

o 

o 

in 

00 

ro 

id 

o 

no 

oq 

no 

ro 

q 

in 

in 

o 

o 

ID 

CN 

00 

no 

in 

00 

no 

st 

nri 

st 

IN 

nri 

st 

in 

o 

10.84 | 

47.69 | 

12.75 | 

266.04 | 

in 

00 

o 

3 

cn 

no 

59.52 | 

99.98 | 

O 

00 

no 

O 

IN 

L/i 

106.85 | 

3 

IN 

in 

in 

cri 

157.87 | 

o 

q 

st 

IN 

O 

IN 

ID 

IN 

q 

L/i 

st 

CN 

o 

St 

in 

IN 

D 

15.71 | 

163.48 | 

IN 

st 

IN 

oq 

oo 

in 

11.26 | 

72.60 | 

1,823.55 | 

O 

q 

st 

o 

q 

q 

st 

00 

nri 

O 

nri 


IN 

q 

o 

o 

ss 

in 

CM 

no 

ro 

id 

o 

O 

oq 

no 

o 

cn 

LJO 

o 

26.64 

o 

st 

st 

00 

in 

oo 

id 

st 

st 

q 

00 

in 

o 

LJO 

ID 

st 

St 

St 

257.94 

oo 

o 

no 

q 

00 

no 

IN 

o 

oo 

in 

97.43 

ID 

IN 

IN 

00 

ID 

00 

00 

St 

104.14 

O 

no 

IN 

fn 

cri 

154.28 

o 

q 

st 

cn 

LD 

LD 

cn 

q 

st 

L/i 

st 

CN 

o 

D 

cn 

D 

D 

15.45 

161.70 

in 

st 

IN 

st 

oo 

in 

o 

cn 

o 

IN 

oq 

rH 

IN 

00 

st 

00 

00 

IN 

rH 

st 

st 

st 

D 

st 

st 

CN 

nri 

oo 

nri 

3 

in 

IN 

cn 

o 

Non-agricultural Demand, MCM 

saujsnpui 

o 

iq 

o 

1 

o 

o 

O 

O 

O 

T—1 

o 

o 

1 

o 

o 

st 

1 

o 

o 

st 

(N 

O 

O 

O 

O 

ID 

o 

o 

IN 

IN 

o 

1 

oo 

rsi 

ID 

1 

o 

00 

00 

St 

o 

o 

o 

oo 

O 

O 

o 

o 

i 

00 

q 

r-i 

no 

cn 

st 

00 

q 

IN 

IN 

T—1 

oq 

T—1 

cn 

cn 

o 

st 

O 

o 

no 

o 

ID 

IN 

00 

in 

no 

oq 

L/i 

st 

o 

st 

IN 

IN 

o 

o 

IN 

o 

o 

o 

o 

IN 

o 

o 

D 

o 

St 

IN 

d 

ro 

no 

O 

O 

in 

o 

o 

o 

rH 

O 

IN 

rH 

d 

ID 

q 

St 

ro 

st 

O 

o 

D 

O 

o 

rH 

O 

o 

oo 

O 

O 

O 

O 

O 

o 

o 

o 

cn 

O 

o 

o 

o 

o 

ajUPIIM 

T—1 

o 

d 

no 

O 

o 

no 

O 

o 

ID 

o 

o 

o 

o 

o 

o 

o 

o 

(N 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

ID 

o 

d 

o 

o 

o 

no 

O 

O 

o 

o 

o 

ro 

q 

o 

IN 

o 

o 

O 

O 

o 

O 

O 

o 

rH 

O 

o 

O 

o 

o 

o 

o 

o 

ro 

q 

o 

IN 

o 

o 

rH 

O 

o 

st 

o 

o 

IN 

o 

o 

o 

o 

o 

rH 

o 

o 

no 

O 

o 

IN 

rH 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

q 

d 

IN 

oq 

d 

no 

O 

o 

rH 

O 

o 

o 

o 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

q 

oi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

in 

in 

IN 

in 

rN 

o 

st 

m 

o 

IN 

ro 

r-i 

in 

1 

o 

cn 

no 

rsi 

st 

q 

in 

IN 

st 

st 

o 

no 

IN 

o 

in 

q 

i 

in 

st 

i 

cn 

IN 

ID 

rH 

IN 

o 

o 

q 

nri 

oo 

IN 

in 

q 

in 

o 

o 

st 

no 

st 

rsi 

ID 

q 

rsi 

o 

IN 

st 

o 

cn 

o 

st 

IN 

ro 

q 

ID 

rH 

no 

oq 

IN 

o 

st 

IN 

IN 

o 

IN 

nri 

o 

no 

o 

o 

q 

r-i 

D 

o 

ID 

o 

q 

IN 

in 

no 

o 

D 

rN 

o 

no 

st 

r-i 

st 

q 

IN 

ID 

oq 

IN 

IN 

(N 

IN 

o 

st 

D 

o 

st 

q 

r-i 

in 

o 

q 

no 

D 

o 

st 

in 

o 

oo 

lejny 

Djisauioa 

o 

IN 

ro 

no 

o 

in 

ID 

o 

o 

in 

r-i 

o 

(N 

o 

o 

no 

q 

00 

o 

IN 

no 

3 

cn 

q 

in 

IN 

oo 

q 

o 

T—1 

svzz 

IN 

no 

o 

oo 

IN 

L/i 

st 

oo 

st 

q 

IN 

st 

q 

nri 

00 

q 

nri 

st 

q 

st 

in 

o 

oo 

q 

in 

q 

nri 

IN 

IN 

i/i 

rsi 

T—1 

no 

IN 

Lti 

no 

o 

00 

L/i 

no 

in 

o 

no 

o 

no 

no 

cri 

rH 

q 

IN 

IN 

IN 

st 

o 

T—1 

in 

q 

3.55 

168.78 

1.35 

no 

o 

no 

T—1 

IN 

00 

o 

oo 

o 

CM 

1 

rsi 

cn 

o 

no 

IN 

ueqjn 

DIJSaiUOQ 

cn 

in 

IN 

o 

o 

o 

oo 

no 

o 

00 

ro 

o 

o 

o 

o 

cn 

o 

in 

IN 

ID 

ID 

cn 

o 

st 

(N 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

q 

IN 

H 

o 

o 

o 

o 

o 

o 

IN 

in 

d 

IN 

q 

ID 

IN 

O 

O 

O 

no 

q 

O 

O 

o 

in 

o 

o 

o 

O 

O 

o 

00 

o 

in 

rH 

cn 

st 

o 

LD 

rN 

o 

o 

o 

o 

st 

q 

o 

o 

o 

st 

oo 

o 

IN 

D 

o 

in 

ID 

5 

IN 

o 

o 

o 

o 

o 

o 

IN 

q 

IN 

q 

IN 

O 

st 

st 

O 

st 

o 

o 

o 

o 

o 

o 

cn 

oq 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

SMIAI 


o 

no 

st 

O 


st 

st 

o 

in 

st 

o 

ID 

st 

o 

IN 

st 

o 

00 

st 

o 

cn 

st 

o 

o 

in 

o 

in 

o 

l/> 

o 


no 

in 

o 

st 

in 

o 

in 

in 

o 


ID 

in 

o 

IN 

in 

O 

oo 

in 

o 

cn 

in 

o 

o 

ID 

O 

ID 

o 


3 

o 

3 

o 

st 

ID 

O 

in 

D 

O 

D 

D 

O 

IN 

D 

o 

00 

D 

O 


cn 

D 

o 

o 

IN 

o 

IN 

o 



o 

o 

o 

o 

o 

o 

st 

o 

o 

in 

o 

o 

D 

o 

o 

IN 

o 

o 

00 

o 

o 

Sub Basin 

|Gudia Total 

Kalisil 

Kalisil Total 

Khari 

Khari Total 

Kothari 

Kothari Total 

Mashi 

Mashi Total 

Morel 

Morel Total 

Sodra 

Sodra Total 


Banganga 

River Basin 


"to 

o 

1- 

l/l 

ro 

c 

ro 

CD 

Banganga 








































































Agricultural Demand, MCM 

Outside Command 

90% 

C"> 

cn 

o 

115.39 | 

00 

d 

■t- 

o 

on 

o 

62.55 | 

49.65 | 

on 

in 

i< 

on 

st 

in 

in 

q 

LO 

LO 

o 

on 

00 

on 

O'- 

in 

st 

oo 

LD 

31.03 | 

50.37 | 

in 

O'- 

sp 

in 

0M 

Ln 

112.94 | 

26.63 | 

on 

q 

Ln 

on 

q 

in 

st 

66.10 | 

85.53 | 

q 

in 

q 

00 

cn 

PM 

cn 

IN 

IN 

rl 

1,779.29 | 

IN 

oo 

oo 

cn 

LD 

d 

in 

in 

00 

rH 

LD 

11.25 | 

m 

q 

in 

LD 

o 

q 

in 

LD 

LD 

P^ 

in 

o 

o 

o 

IN 

q 

00 

o 

in 

350.95 | 

CN 

LD 

55.83 | 

*t 

rri 

IN 

rN 

48.67 | 

128.98 | 

cn 

in 

75% 

69.99 | 

113.84 | 

st 

Ln 

00 

st 

00 

st 

o 

OM 

63.12 | 

50.11 | 

LO 

r>i 

on 

on 

cn 

o 

in 

00 

st 

r>i 

LO 

in 

00 

r>i 

on 

LD 

on 

in 

36.41 | 

30.24 | 

49.75 | 

LD 

st 

sp 

in 

in 

q 

(N 

113.60 | 

26.87 | 

LD 

OM 

in 

OM 

LD 

in 

sf 

st 

65.26 | 

84.32 | 

LD 

in 

82.94 | 

1,764.56 | 

1,764.56 | 

rv 

oo 

rH 

127.74 | 

146.48 | 

32.01 | 

no 

i 

i 

i 

cn 

cn 

LD 

15.40 | 

57.19 | 

o 

o 

o 

in 

oo 

o 

Pv 

rH 

q 

CN 

00 

00 

oq 

LO 

oq 

00 

ro 

35.79 | 

55.17 | 

IN 

q 

00 

PM 

48.09 | 

127.71 | 

o 

■vf 

50% 

68.83 

111.86 

st 

m 

d 

st 

cn 

LO 

oo 

57.61 

st 

q 

in 

st 

in 

o 

LO 

on 

in 

in 

LO 

in 

oq 

LO 

cn 

i< 

on 

0M 

cn 

st 

o 

oo 

n 

oo 

cn 

oo 

LD 

00 

00 

st 

st 

q 

on 

in 

st 

q 

jt 

104.80 

24.53 

Jt 

o 

O'- 

st 

64.15 

cn 

oo 

oo 

OM 

o 

in 

o 

00 

T—1 

IN 

OM 

cn 

q 

rH 

1,692.71 

O 

q 

oo 

IN 

q 

cvj 

143.07 

in 

10.93 

in 

q 

LD 

in 

cn 

LD 

in 

o 

o 

o 

(N 

o 

p^ 

q 

oo 

q 

344.93 

o 

d 

in 

cn 

q 

o 

cn 

p^ 

125.42 

cn 

o 

*t 

25% 

(N 

00 

LD 

00 

o 

i 

T—i 

in 

in 

st 

o 

oo 

55.53 | 

oo 

o 

st 

o 

st 

in 

on 

in 

on 

LO 

LO 

o 

r>. 

cn 

in 

in 

in 

LO 

on 

st 

00 

st 

35.38 | 

28.34 | 

LD 

00 

st 

cn 

q 

on 

in 

LD 

St 

0M 

101.44 | 

23.64 | 

00 

q 

on 

(N 

st 

q 

st 

63.46 | 

82.17 | 

D 

cri 

00 

on 

o 

oo 

rl 

q 

o 

D 

q 

rH 

rH 

00 

o 

LO 

q 

rH 

00 

m 

oo 

rH 

| S8'ZZI 

141.23 | 

o 

T—1 

T—1 

no 

1 

00 

o 

i 

(N 

q 

on 

LD 

oo 

o 

in 

55.87 | 

o 

o 

o 

69.80 | 

o 

r-i 

00 

LO 

342.25 | 

34.68 | 

53.50 | 

q 

rsi 

ro 

rN 

rri 

PM 

46.64 | 

124.36 | 


Inside Command 

90% 

O 
(N 
r-i 

oo 

rv 

■xT 

st 

cn 

o 

in 

st 

cn 

35.61 

in 

in 

00 

1 

cn 

OM 

o 

on 

cn 

cn 

10.94 

OM 

OM 

in 

o 

o 

o 

1 

cn 

00 

OM 

cn 

st 

1 

in 

cn 

o 

1 

LD 

cn 

o 

st 

0M 

in 

oo 

q 

p^ 

1 

in 

q 

in 

(N 

O 

O 

o 

in 

st 

o 

on 

o 

14.23 

o 

o 

o 

o 

o 

cn 

260.94 

260.94 

O 

O 

o 

29.64 

29.65 

55.86 

in 

IN 

o 

on 

PM 

o 

o 

o 

o 

LD 

o 

CN 

IN 

no 

q 

cn 

in 

oo 

o 

LD 

Pv 

ro 

109.59 

335.73 

o 

PM 

UD 

T—i 

T—i 

't 

ro 

O 

O 

O 

o 

T—i 

T—i 

o 

o 

o 

ro 

r< 

75% 

00 

T—1 

<N 

q 

■xT 

cn 

o 

cn 

osi 

on 

cn 

in 

on 

St 

rN 

00 

1 

cn 

0M 

o 

in 

oq 

cn 

sf 

o 

in 

in 

o 

o 

o 

1 

oo 

00 

14.58 | 

CN 

00 

o 

1 

in 

cn 

o 

00 

in 

CN 

O'- 

p^ 

1 

1 

(N 

LD 

(N 

o 

o 

o 

st 

st 

o 

st 

cn 

LD 

14.03 | 

o 

o 

o 

cn 

00 

oo 

00 

q 

o 

D 

PM 

00 

ro 

d 

LO 

PM 

o 

o 

o 

29.25 | 

29.25 | 

55.26 | 

Pv 

o 

o 

o 

o 

o 

in 

(N 

rH 

IN 

91.28 | 

in 

oo 

o 

rN 

ro 

IN 

o 

oo 

o 

331.42 | 

LD 

rH 

ro 

11.53 | 

't 

ro 

O 

o 

o 

o 

cn 

q 

r-i 

o 

o 

o 

q 

n 

50% 

LD 

■'t 

q 

St 

in 

00 

o 

fsi 

o 

oo 

P'i 

OM 

o 

in 

cn 

00 

o 

o 

in 

o 

in 

o 

o 

o 

in 

LD 

oo 

q 

st 

Sf 

LD 

o 

on 

cn 

o 

o 

in 

Ln 

LD 

q 

o 

o 

o 

st 

o 

oo 

LD 

in 

q 

o 

o 

o 

q 

00 

245.13 | 

245.13 | 

o 

o 

o 

cn 

q 

oo 

28.60 | 

oo 

in 

o 

o 

o 

o 

o 

cn 

cn 

LD 

ai 

oo 

oo 

o 

p^ 

ro 

q 

in 

O 

324.46 | 


2 

ro 

ro 

O 

o 

o 

o 

LD 

q 

o 

o 

o 

cn 

°9 

LD 

25% 

Ln 

CD 

q 

st 

in 

00 

o 

cn 

LO 

cn 

st 

LO 

LO 

o 

st 

on 

cn 

in 

cn 

o 

in 

o 

o 

o 

in 

Ln 

oo 

st 

q 

in 

o 

S 

o 

st 

o 

in 

cn 

q 

in 

LD 

o 

o 

o 

o 

st 

o 

LD 

in 

LD 

q 

o 

o 

o 

on 

q 

00 

in 

00 

00 

m 

OM 

in 

00 

00 

no 

PM 

o 

o 

o 

CN 

00 

28.25 

oo 

q 

in 

rN 

o 

o 

o 

o 

o 

cn 

LD 

IN 

oo 

p'i 

oo 

00 

o 

cn 

q 

o 

320.39 

IN 

o 

oo 

ro 

ro 

O 

o 

o 

o 

q 

o 

o 

o 

ro 

q 

LD 

Non-agricultural Demand, MCM 

saujsnpui 

rH 

o 

o 

st 

o 

o 

cn 

o 

on 

o 

o 

in 

0M 

o 

oo 

o 

o 

on 

o 

o 

in 

o 

o 

st 

o 

o 

0M 

o 

o 

on 

OM 

o 

o 

o 

o 

LD 

o 

o 

cn 

o 

o 

o 

o 

o 

o 

o 

on 

o 

o 

oo 

o 

o 

cn 

on 

o 

in 

OM 

o 

LD 

o 

o 

oo 

o 

o 

in 

o 

o 

o 

00 

'St 

OM 

00 

OM 

o 

o 

o 

■vf 

o 

o 

o 

d 

m 

Pv 

LD 

cn 

q 

r-i 

o 

o 

o 

o 

o 

rH 

O 

o 

00 

q 

in 

cn 

in 

o 

■xf 

o 

ro 

q 

rN 

cn 

q 

PM 

PM 

& 

T—i 

T—i 

o 

o 

o 

LD 

q 

rN 

■xT 

cq 

r-i 

o 

o 

o 

ro 

O 

o 

aj!IPI!M 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

00 

o 

f 

00 

1 

0M 

osi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

OM 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

(N 

rN 

o 

LD 

q 

OM 

o 

o 

o 

o 

OM 

o 

o 

0v 

o 

o 

o 

o 

o 

o 

o 

o 

in 

PM 

»dr 

rH 

in 

PM 

rH 

o 

o 

o 

on 

o 

o 

ro 

o 

d 

m 

o 

o 

rH 

O 

O 

cn 

o 

o 

o 

o 

in 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

o 

o 

O 

o 

LO 

PM 

o 

ro 

O 

o 

ro 

O 

o 

O 

o 

PM 

o 

o 

o 

o 

PM 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

LD 

oo 

oo 

LO 

q 

00 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

q 

rsi 

in 

o 

o 

o 

o 

o 

o 

>|DoisaAn 

<N 

CT> 

o 

<N 
UD 
r-i 

on 

LO 

o 

OM 

0M 

o 

1 

cn 

o 

LO 

st 

o 

OM 

in 

o 

cn 

o 

LO 

in 

o 

CN 

00 

o 

cn 

00 

o 

LO 

1 

T—1 

st 

LD 

o 

on 

cn 

o 

cn 

o 

00 

in 

o 

LD 

q 

r- i 

sp 

LD 

o 

o 

LD 

o 

OM 

o 

o 

q 

i 

on 

q 

0\i 

LD 

00 

o 

OM 

LD 

d 

on 

LD 

rf 

o 

ro 

m 

rH 

O 

q 


■xf 

q 

IN 

on 

o 

(N 

q 

cn 

o 

rN 

q 

r-i 

CN 

cn 

o 

ro 

Pv 

o 

T—1 
T—1 

(N 

'vt- 

q 

<T> 

q 

ai 

IN 

LD 

o 

00 

T—i 

LD 

o 

IN 

LO 

o 

IN 

00 

o 

o 

rsi 

LO 

IN 

o 

lejny 

Djisauioa 

ro 

oo 

CT> 

q 

LO 

on 

LO 

o 

o 

LO 

o 

o 

o 

St 

00 

in 

o 

oo 

in 

cn 

OM 

oo 

o 

OM 

o 

on 

O'. 

st 

r>. 

on 

o 

CN 

st 

cn 

q 

(N 

LD 

o 

cn 

0M 

LD 

Sp 

LO 

1 

LD 

O'. 

LD 

q 

56.69 

56.69 

0.18 

LD 

IN 

q 

cn 

o 

■xf 

(N 

o 

o 

q 

oo 

(N 

o 

00 

PM 

no 

PM 

rsj 

t— i 

00 

oq 

LO 

q 

ro 

it 

rci 

ro 

LO 

o 

LD 

00 

o 

LO 

ro 

o 

ro 

o 

o 

IN 

o 

IN 

o 

cn 

o 

ueqjn 

DIJSaiUOQ 

o 

o 

o 

to 

LD 

o 

o 

o 

o 

o 

o 

o 

on 

st 

o 

o 

o 

o 

o 

o 

o 

OM 

cn 

LO 

o 

o 

o 

o 

OM 

st 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

ID 

o 

o 

o 

T—1 

O) 

o 

o 

o 

o 

o 

o 

o 

q 

O 

O 

o 

o 

o 

o 

O 

q 

on 

LD 

q 

LD 

rH 

pci 

rH 

oi 

O 

O 

o 

LD 

O 

rH 

q 

d 

m 

oq 

LO 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

m 

q 

■xt- 

oo 

ai 

o 

o 

o 

PM 

oq 

PM 

o 

ai 

00 

o 

o 

o 

ro 

q 

o 

o 

o 

cn 

n 

o 

o 

o 

LD 

o 

o 

o 

o 

SMIAI 

Ol 

o 

o 

o 

o 

o 

o 

o 

st 

o 

in 

o 

LO 

o 

in 

o 

oo 

o 

cn 

o 

o 

o 

o 

o 

on 

o 

st 

o 

in 

o 

LD 

O 

in 

o 

00 

o 

cn 

o 

o 

o 

on 

O 

fn 

o 



o 

o 

O 

O 


O 

o 

o 

o 

in 

o 

o 

LD 

o 

o 

IN 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

o 


o 

O 

o 

in 

o 

LD 

o 

IN 

o 

oo 

o 

Sub Basin 

Banganga Total 


Chakan 

Chakan Total 

Chambal Downstream 

Chambal Downstream Total 

Chambal Upstream 

River Basin 


Banganga Total 

Chambal 








































































Agricultural Demand, MCM 

Outside Command 

o 

Cl 

42.65 | 

41.62 | 

on 

CD 

q 

on 

618.02 | 

154.73 | 

in 

q 

00 

in 

CD 

o 

CD 

CD 

m 

ai 

o 

oo 

LO 

rn 

in 

00 

CD 

o 

in 

q 

o 

o 

o 

Ln 

CN 

CD 

rN 

q 

oo 

111.04 | 

| 11-48 

CD 

ai 

CD 

76.10 | 

L/i 

oo 

114.76 | 

o 

00 

on 

oo 

129.49 | 

00 

oo 

CD 

ai 

00 

3 

00 

m 

q 

CD 

76.35 | 

IN 

q 

CD 

on 

CN 

L/i 

oo 

CD 

o 

CD 

CD 

CD 

un 

oq 

oo 

on 

q 

CD 

CN 

CD 

q 

in 

752.36 | 

159.49 | 

ai 

q 

oo 

IN 

IN 

o 

ai 

ai 

ai 

d 

in 

IN 

in 

in 

ro 

(N 

rsi 

CM 

rH 

rH 

■vf 

ai 

'vt- 

in 

o 

on 

Cl 

q 

ri 

rl 

CO 

rH 

q 

on 

un 

rH 

CD 

00 

oo 

o 

o 

CD 

in 

q 

in 

o 

Ln 

q 

LO 

oo 

on 

CD 

oo 

m 

q 

rH 

IN 

rH 

o 

on 

o 

o 

o 

CD 

00 

o 

m 

in 

q 

in 

CN 

m 

00 

rH 

m 

q 

ai 

o 

rH 

m 

OM 

CD 

oo 

00 

oo 

CD 

rH 

q 

L/i 

CN 

Ln 

■xT 

oo 

q 

on 

CD 

on 

CD 

o 

00 

on 

rH 

CN 

00 

CN 

rH 

CN 

rH 

CD 

o 

q 

(N 

Pci 

00 

oo 

L/i 

r*s 

00 

in 

IN 

rH 

q 

cri 

CD 

00 

00 

d 

CD 

q 

rsi 

T—1 
T—1 

o 

rsj 

CN 

rN 

o 

CN 

CD 

q 

L/i 

on 

o 

00 

m 

IN 

■vT 

o 

IN 

CN 

o 

q 

IN 

rH 

"5T 

Lfi 

rn 

IN 

m 

00 

m 

rH 

IN 

00 

oo 

ai 

o 

ai 

CN 

q 

r-i 

■xf 

rH 

rH 

LO 

o 

IN 

o 

in 

00 

•=t 

CD 

o 

*t 

^t 

q 

00 

^t 

CN 

o 

on 

00 

q 

r-i 

O 

CO 

ID 

O 

LO 

00 

CD 

CN 

O 

o 

ai 

i/i 

in 

q 

on 

o 

IN 

q 

LO 

^t 

q 

^l- 

00 

00 

o 

o 

rN 

3 

o 

o 

o 

CN 

o 

m 

CTj 

O 

00 

00 

CD 

r< 

o 

q 

00 

Ln 

r< 

CD 


CN 

oo 

o 

q 

Ln 

q 

L/i 

on 

cn 

q 

Ln 

CD 

q 

^1- 

in 

CD 

ai 

q 

rH 

Ln 

q 

in 

q 

IN 

un 

q 

CD 

oo 

CD 

00 

o 

ai 

o 

o 

00 

cri 

in 

IN 

CD 

CD 

CD 

CD 

ai 

ai 

00 

o 

IN 

00 

't 

CD 

LD 

*t 

q 

oo 

o 

ai 

00 


CD 

q 

't 

't 

CD 

IN 

in 

CM 

r- i 

oo 

oo 

CD 

on 

3 

00 

in 

ID 

ai 

OM 

*t 

q 

in 

CD 

in 

CD 

rH 

ai 

rH 

m 

q 

in 

0M 

m 

oo 

m 

CD 

q 

o 

OM 

o 

LO 

o 

q 

on 

00 

CD 

q 

ai 

CD 

CD 

q 

r-i 

o 

o 

o 

m 

q 

ai 

m 

q 

ai 

CD 

O 

O 

00 

rH 

o 

O'i 

o 

rH 

o 

o 

oo 

o 

o 

r>i 

CD 

q 

on 

q 

on 

oo 

00 

o 

Ln 

on 

CD 

o 

r< 

on 

s 

■xT 

CN 

rH 


ai 

^r 

d 

00 

q 

■vt- 

IN 

IN 

ai 

CD 

o 

CD 

q 

L/i 

rN 

on 

q 

L/i 

o 

ai 

rN 

oo 

rH 

IN 

CD 

ai 

rH 

oq 

cri 

m 

CD 

o 

CD 

m 

CD 

on 

CD 

in 

rM 

^l- 

o 

oo 

m 

o 

q 

in 

ai 

co 

CD 

L/i 

m 

rH 

[n 

oo 

m 

in 

00 

oo 

Ln 

r-i 

■xl- 

IN 

CN 

■xt- 

oo 

o 

IN 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

in 

c 

o 

01 

o 

o 

o 

rv 

o 

on 

ID 

CD 

lt5 

CD 

oq 

on 

rv 

q 

in 

m 

on 

0M 

ID 

on 

CD 

■vf 

o 

q 

o 

q 

on 

OM 

o 

o 

o 

CD 

CD 

OM 

in 

q 

rH 

on 

rH 

O 

o 

■xf 

q 

oo 

on 

oo 

q 

m 

O 

O 

o 

CD 

■xf 

CD 

rH 

CN 

CD 

o 

on 

q 

CD 

00 

rH 

oo 

q 

L/i 

o 

o 

on 

CD 

on 

■v/ 

on 

O'i 

on 

■xt- 

o 

o 

CN 

q 

r-i 

on 

rsj 

CO 

in 

Q; 

cri 

PM 

pci 

T—1 

<N 

1 

t—1 

CD 

q 

cri 

CN 

ai 

ai 

L/i 

ai 

q 

cn 

O 

r-i 

■xf 

m 

00 

T—1 

T—1 
00 

m 

o 

o 

L/i 

o 

q 

pci 

CD 

o 

IN 

CN 

o 

o 

in 

ai 

cn 

CD 

oq 

rsi 

rH 

o 

o 

00 

CD 

oo 

00 

in 

in 

o 

o 

o 

o 

on 

■vf 

q 

LO 

in 

oo 

on 

CD 

q 

ID 

m 

in 

q 

L/i 

on 

CD 

■vf 

o 

o 

q 

oo 

o 

on 

OM 

o 

o 

o 

q 

L/i 

OM 

in 

CD 

o 

on 

rH 

O 

o 

on 

rH 

00 

on 

CD 

q 

in 

■vf 

CD 

CD 

Ln 

o 

o 

o 

O 

on 

CD 

rH 

ON 

on 

o 

on 

CD 

q 

CD 

00 

rH 

CN 

q 

L/i 

q 

on 

oo 

o 

■vt- 

'vt- 

Ln 

q 

CN 

■xt; 

ai 

CD 

o 

q 

r-i 

ai 

o 

ai 

in 

in 

O 

cri 

o 

rci 

ai 

ai 

o 

rH 

IN 

o 

cri 

rN 

IN 

CN 

on 

q 

rsi 

CN 

o 

r-i 

CD 

rH 

00 

CD 

q 

ai 

IN 

cn 

O 

o 

CD 

IN 

q 

pci 

in 

CD 

oo 

CD 

CN 

o 

o 

00 

ai 

cn 

00 

q 

rsi 

rH 

in 

q 

IN 

00 

oo 

o 

in 

o 

o 

o 

oo 

q 

o 

q 

LO 

un 

oq 

on 

*t 

o 

ID 

on 

LO 

00 

^t 

o 

in 

q 

CD 

q 

o 

o 

o 

Ln 

q 

LO 

*t 

o 

o 

o 

CD 

in 

on 

CD 

o 

CD 

q 

L/i 

m 

o 

o 

o 

O 

CD 

ai 

on 

q 

LD 

q 

00 

oq 

L/i 

on 

q 

q 

cri 

r< 

Ln 

CD 

CD 

oq 

o 

o 

in 

in 

CD 

q 

cri 

CO 

q 

pci 

CD 

O 

ai 

CD 

q 

o 


ai 

CD 

o 

CD 

00 

IN 

ai 

CD 

CD 

IN 

IN 

q 

00 

ai 

IN 

q 

cri 

P0 

ai 

IN 

5 

't 

m 

d 

o 

o 

ai 

q 

00 

cn 

q 

u-i 

oo 

IN 

o 

q 

00 

ss 

in 

CM 

o 

o 

o 

1/1 

CD 

IN 

oq 

LO 

on 

oq 

on 

o 

iq 

in 

m 

q 

CY) 

in 

■vt- 

o 

CD 

q 

in 

q 

o 

o 

o 

IN 

LO 

m 

o 

o 

o 

m 

o 

cn 

L/i 

q 

L/i 

m 

o 

o 

o 

1^ 

q 

L/i 

un 

ai 

q 

00 

q 

L/i 

o 

q 

cri 

CD 

r< 

1^ 

CD 

CD 

Ln 

oq 

IN 

CN 

in 

in 

q 

cri 

P0 

pci 

m 

o 

IN 

oq 

IN 

un 

o 

CN 

ai 

o 

IN 

ai 

o 

IN 

IN 

CD 

q 

L/i 

IN 

oo 

CD 

ai 

in 

q 

cri 

PM 

IN 

ai 

PM 

■3- 

cri 

d 

o 

o 

cn 

00 

cn 

q 

o 

oo 

IN 

q 

00 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

o 

■xt; 

osi 

0M 

O 

o 

o 

o 

ID 

q 

00 

rH 

0M 

O 

0M 

o 

o 

o 

o 

o 

m 

o 

on 

o 

o 

Ln 

CD 

o 

rH 

O 

o 

o 

o 

o 

in 

q 

rH 

ON 

q 

oo 

q 

on 

o 

on 

o 

o 

o 

o 

o 

o 

o 

on 

o 

o 

o 

o 

o 

OM 

o 

o 

on 

O 

O 

rH 

O 

o 

CN 

O 

o 

CD 

rH 

O 

rH 

rH 

O 

rH 

O 

O 

O 

o 

q 

d 

CN 

o 

o 

o 

o 

o 

on 

IN 

o 

rH 

O 

o 

IN 

rH 

O 

o 

o 

o 

rH 

O 

o 

on 

o 

o 

■vT 

O 

o 

rH 

O 

r-i 

rH 

O 

o 

o 

o 

o 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a l!IPI!M 

r-i 

o 

o 

1 

o 

o 

on 

o 

o 

i/i 

o 

o 

in 

q 

o 

on 

o 

o 

o 

o 

o 

o 

on 

o 

o 

o 

o 

o 

OM 

o 

o 

on 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

OM 

o 

o 

rH 

O 

o 

on 

o 

o 

ON 

o 

o 

o 

o 

o 

o 

o 

o 

'Cf 

o 

o 

■=t 

o 

o 

on 

o 

o 

rH 

O 

o 

Ln 

o 

o 

CN 

O 

o 

Pel 

d 

o 

rH 

rH 

O 

rH 

o 

o 

o 

o 

CD 

o 

o 

o 

o 

o 

rH 

O 

o 

rH 

O 

o 

rH 

O 

o 

ai 

o 

o 

cn 

o 

o 

q 

d 

o 

rH 

o 

o 

o 

o 

o 

o 

cn 

o 

o 

CD 

o 

o 

rM 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

q 

PM 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

on 

on 

OM 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

on 

rH 

on 

PM 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>|DoisaAn 

rN 

ID 

o 

i/i 

ID 

o 

i/i 

00 

o 

■vf 

q 

ID 

q 

o 

rH 

m 

q 

rsi 

OM 

on 

o 

o 

CD 

o 

m 

q 

OM 

o 

on 

o 

rH1 

rH1 

on 

m 

o 

•3" 

■xt- 

o 

in 

q 

cm 

oo 

CN 

o 

q 

r-i 

Ln 

on 

CD 

o 

CD 

o 

o 

q 

r-i 

Ln 

0M 


on 

■= 3 - 

o 

Ln 

o 

rsi 

rH 

CD 

O 

IN 

in 

S 

o 

o 

rH 

r-i 

■xf 

oo 

o 

CD 

m 

o 

CD 

q 

in 

CN 

o 

m 

00 

o 

o 

on 

o 

on 

o 

r-i 

in 

oq 

cri 

00 

oq 

PCI 

q 

pci 

rH 

o 

rsi 

m 

m 

o 

o 

IN 

rN 

o 

rH 

Pv 

O 

m 

cn 

o 

|ejnu 

Djisauioa 

CD 

o 

■xf 

ID 

o 

o 

in 

o 

CD 

q 

IN 

q 

00 

■xf 

q 

CD 

on 

o 

o 

in 

o 

q 

0M 

o 

CD 

m 

q 

rH 

CD 

O 

on 

CD 

o 

o 

CN 

■vf 

q 

CD 

OM 

o 

Ln 

q 

oo 

q 

oo 

o 

Ln 

CD 

o 

^r 

q 

o 

q 

o 

o 

on 

q 

00 

o 

co 

q 

ai 

PM 

00 

PM 

00 

OM 

rH 

CD 

ai 

o 

■vf 

CD 

o 

CD 

q 

rH 

m 

o 

CN 

00 

o 

ai 

on 

o 

in 

q 

in 

q 


P0 

it 

Lfi 

rH 

o 

q 

IN 

on 

o 

CD 

q 

CN 

ai 

o 

CN 

00 

o 

oo 

cn 

o 

ueqjn 

DIJSaiUOQ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

ai 

q 

o 

o 

o 

0M 

on 

o 

o 

o 

q 

LO 

CD 

CD 

o 

q 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

q 

o 

o 

o 

o 

o 

o 

CN 

r< 

■vf 

Ln 

o 

o 

o 

o 

o 

o 

on 

q 

o 

o 

o 

o 

o 

o 

CN 

CD 

o 

00 

q 

o 

o 

o 

o 

q 

IN 

PM 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

CN 

ai 

o 

o 

o 

o 

o 

o 

CD 

o 

CD 

T—1 

o 

o 

o 

o 

o 

o 

CO 

<!t 

PM 

rH 

m 

q 

o 

o 

o 

IN 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

£ 

CD 

o 

o 

o 

o 

o 


o 

*t 

o 

m 

o 

CD 

O 

in 

o 

00 

O 

CD 

o 

o 

o 

o 

rn 

o 

on 

on 

o 

o 

m 

o 

CD 

on 

o 

on 

o 

oo 

o 

CD 

O 

o 

o 

o 

o 

o 

^i- 

o 


Ln 

o 


CD 

'3- 

o 

IN 

'3- 

o 

00 

"t 

o 

ai 

o 

o 

Ln 

o 

Ln 

o 

un 

o 

on 

in 

o 

in 

o 


in 

m 

o 

CD 

in 

o 

IN 

in 

o 

oo 

Ln 

o 

CD 

Ln 

o 

o 

CD 

O 

Sub Basin 

CD 

o 

l- 

E 

re 

0) 

in 

Q. 

3 

75 

-Q 

E 

re 

.c 

u 

re 

£ 

.c -c 

■a -a 

c c 

in in 

75 75 

ro 

o 

l- 

3 3 

C C 
3 3 

re 

o 

i- 

"aT "a? 

1 2 

ro 

5 

ro 

a. 

River Basin 







































































Agricultural Demand, MCM 

Outside Command 

90% 

11.26 | 

19.08 | 

o 

no 

in 

22.22 | 

oo 

128.71 | 

o 

o 

o 

591.03 | 

1X3 

Osj 

00 

oo 

IN 

q 

00 

00 

00 

CD 

IN 

52.13 | 

q 

in 

oq 

LO 

in 

00 

00 

LD 

IN 

(N 

oo 

oo 

53.63 | 

IN 

03 

00 

00 

o 

osj 

o 

q 

ub 

o 

ub 

00 

LO 

03 

Fn 

ub 

41.98 | 

779.78 | 

779.78 | 

00 

q 

ob 

00 

IN 

oq 

85.55 | 

85.55 | 

LO 

q 

IN 

IN 

ub 

LO 

35.20 | 

163.89 | 

286.39 | 

149.89 | 

00 

CN 

d 

on 

116.54 | 

86.62 | 

246.55 | 

CD 

d 

CN 

d 

00 

1X3 

o 

IN 

CN 

03 

IN 

00 

ub 

03 

in 

rN 

(T> 

rH 

T—1 

rH1 

to 

03 

00 

1 

03 

in 

oo 

o 

rsi 

ON 

o 

o 

00 

1 

127.90 | 

o 

o 

o 

1X3 

IN 

IN 

00 

in 

in 

q 

IN 

00 

on 

in 

oo 

00 

147.20 | 

1 

q 

0\i 

in 

1 

o 

m 

oo 

q 

ub 

00 

00 

IN 

oo 

00 

(N 

q 

IN 

rN 

oq 

IN 

00 

00 

ob 

m 

oo 

03 

00 

ID 

ob 

CN 

00 

q 

ub 

oo 

1 

ub 

00 

q 

03 

ON 

CN 

q 

ub 

ON 

T—1 
00 

T—1 

779.28 | 

779.28 | 

00 

IN 

IN 

■sT 

IN 

79.22 | 

79.22 | 

03 

o 

rsi 

IN 

00 

IN 

■vf 

1X3 

IN 

00 

00 

161.20 | 

279.31 | 

146.23 | 

425.54 | 

112.54 | 

CN 

CD 

■xT 

00 

238.59 | 

03 

ub 

03 

o 

ob 

00 

249.77 | 

03 

00 

d 

rH 

IN 

q 

03 

o 

in 

LD 

o 

oo 

00 

q 

uo 

oo 

oo 

in 

in 

126.35 

o 

o 

o 

o 

T—1 

o 

00 

in 

00 

fx 

CD 

IN 

00 

00 

00 

oo 

LO 

q 

oo 

o 

CD 

00 

LO 

LD 

IN 

ub 

00 

IN 

oq 

ib 

ID 

o 

IN 

oo 

03 

q 

LO 

00 

q 

00 

00 

q 

5; 

ub 

O 

o 

ID 

03 

o 

q 

ub 

41.45 

754.39 

754.39 

ID 

ob 

ID 

q 

o 

o 

o 

(N 

70.00 

2 

o 

IN 

ob 

LO 

03 

o 

156.83 

268.66 

140.76 

409.42 

q 

d 

o 

q 

oo 

226.55 

03 

q 

ob 

00 

q 

00 

238.79 

03 

d 

oo 

IN 

00 

in 

osi 

oo 

03 

o 

1 

cd 

00 

1 

rN 

00 

d 

IN 

q 

CM 

in 

q 

in 

1 

125.54 | 

o 

o 

o 

in 

no 

ib 

in 

in 

IN 

00 

in 

o 

IN 

ID 

q 

IN 

00 

CD 

00 

■vf 

oo 

ib 

q 

IN 

in 

1 

ub 

00 

2 

■vf 

00 

00 

o 

ub 

ID 

86.60 | 

■xf 

q 

rsi 

m 

03 

ID 

ob 

00 

o 

o 

CN 

O 

q 

ub 

■3- 

1 

rsi 

00 

03 

03 

ob 

CN 

CN 

ub 

ON 

t— i 

743.44 | 

743.44 | 

ID 

ob 

ID 

00 

o 

q 

ID 

64.90 | 

IN 

03 

ID 

CN 

rsi 

LO 

o 

rsi 

00 

154.36 | 

263.03 | 

137.86 | 

03 

00 

o 

o 

"St 

o 

q 

ob 

o 

80.04 | 

220.19 | 

LO 

q 

rsi 

00 

oq 

ub 

ON 

232.98 | 

IN 

q 

ub 

rH 

1X3 

CD 

00 

Inside Command 

o 

cn 

03 

o 

r- i 

rv 

ob 

q 

CO 

00 

o 

CM 

O 

o 

92.96 

CD 

oo 

in 

279.19 

03 

q 

Osj 

IN 

o 

o 

o 

43.19 

■xT 

00 

o 

1 

IN 

q 

CD 

1 

o 

o 

o 

(N 

LO 

00 

o 

00 

q 

o 

o 

o 

00 

00 

ob 

00 

oq 

ub 

■xT 

CN 

03 

1 

rN 

o 

00 

o 

IN 

uo 

■xf 

o 

159.25 

159.25 

706.01 

ID 

q 

ob 

00 

LO 

1,294.67 

IN 

q 

03 

CN 

rH 

IN 

LO 

o 

00 

q 

^r 

rH 

03 

q 

00 

q 

03 

00 

oo 

o 

r-i 

40.61 

CD 

CD 

o 

03 

o 

CN 

q 

IN 

o 

CD 

o 

00 

o 

rH 

CD 

d 

LO 

O 

O 

o 

1X3 

00 

d 

in 

rs 

oo 

o 

r-i 

1 

rv 

ro 

oq 

CD 

00 

o 

CM 

O 

o 

■xf 

CN 

r\i 

CD 

CD 

o 

in 

276.97 | 

1,690.30 | 

o 

o 

o 

IN 

q 

CN 

CD 

o 

1 

in 

1 

o 

(N 

o 

o 

o 

00 

q 

00 

CN 

o 

1 

q 

■xT 

o 

o 

o 

oq 

ob 

<3- 

oq 

ub 

29.14 | 

1 

rN 

o 

00 

LO 

q 

m 

■xT 

o 

| 00 6SX 

| 00 6SX 

00 

q 

1X3 

ID 

546.26 | 

00 

oq 

IN 

03 

rH 

rH 

00 

00 

IN 

03 

rH 

rH 

IN 

LO 

o 

LO 

q 

oo 

o 

rsi 

o 

q 

rH 

ID 

ob 

00 

1X3 

o 

r-i 

39.66 | 

■vT 

oo 

00 

o 

rN 

o 

IN 

rH 

03 

1X3 

o 

IN 

o 

rN 

rH 

ub 

1X3 

o 

o 

o 

LO 

CD 

d 

o 

in 

in 

o 

rN 

q 

o 

in 

03 

00 

o 

o 

o 

IX) 

CD 

O 

CD 

^r 

00 

o 

in 

273.06 | 

1,653.48 | 

o 

o 

o 

LO 

q 

oo 

CD 

CD 

03 

00 

o 

o 

o 

q 

ob 

oo 

ob 

ID 

q 

o 

o 

o 

00 

IN 

ob 

o 

q 

LO 

o 

q 

ob 

CN 

uo 

ID 

o 

IN 

LO 

q 

m 

o 

154.75 | 

154.75 | 

573.30 | 

q 

00 

1,057.32 | 

1,057.32 | 

LO 

LO 

o 

O 

q 

o 

o 

in 

r< 

o 

38.24 | 


1X3 

oo 

o 

d 

IN 

LD 

o 

IN 

o 

O 

o 

1X3 

o 

o 

o 

q 

d 

ss 

in 

CM 

cd 

o 

q 

2 

00 

00 

o 

o 

o 

90.25 

in 

o 

o 

in 

270.84 

1,633.41 

o 

o 

o 

fsi 

2 

2 

CD 

IN 

o 

o 

o 

CN 

ob 

o 

IN 

ob 

q 

o 

o 

o 

ID 

IN 

ob 

ID 

q 

LO 

IN 

oo 

2 

o 

ID 

03 

m 

o 

152.77 

152.77 

00 

03 

LO 

450.00 

on 

rH 

03 

IN 

03 

on 

rH 

03 

IN 

03 

1X3 

LD 

o 

IN 

oq 

ID 

q 

IN 

on 

o 

LO 

CD 

03 

03 

o 

37.49 

q 

ob 

oo 

o 

03 

q 

ub 

CD 

1X3 

o 

IN 

o 

1X3 

oq 

LO 

o 

o 

o 

00 

d 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

rH 

o 

o 

o 

o 

00 

CN 

o 

00 

IN 

IN 

o 

o 

CD 

o 

o 

O 

O 

o 

03 

O 

o 

(N 

o 

'xl- 

o 

IN 

o 

03 

1 

o 

IN 

rN 

o 

IN 

o 

o 

ID 

o 

o 

oo 

ID 

o 

03 

o 

o 

CN 

O 

o 

LO 

o 

00 

i 

o 

rH 

q 

rsi 

rH 

q 

rsi 

■vT 

1X3 

o 

IN 

00 

o 

rH 

q 

d 

rH 

q 

d 

o 

o 

00 

o 

rH 

CN 

O 

no 

d 

CN 

00 

o 

rN 

o 

o 

03 

oq 

d 

00 

o 

CN 

rH 

O 

CN 

o 

IN 

o 

o 

LO 

o 

rH 

00 

o 

00 

o 

o 

IN 

o 

aj!IPI!M 

r-i 

o 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

o 

LO 

o 

o 

o 

o 

o 

q 

d 

in 

q 

00 

o 

o 

(N 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

T—1 

d 

rH 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

rH 

q 

d 

CN 

o 

o 

rH 

O 

o 

on 

o 

d 

CN 

o 

o 

o 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cd 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1X3 

T—1 

ID 

IN 

00 

IN 

T—1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>|DoisaAn 

in 

1 

o 

oo 

CN 

o 

oo 

<N 

o 

'vt- 

Osl 

o 

CD 

1 

o 

CD 

■xt; 

rsi 

in 

00 

o 

in 

T—1 

d 

IN 

ct 

IN 

ID 

oo 

o 

IN 

rsi 

o 

00 

o 

in 

o 

o 

00 

o 

o 

■vf 

o 

o 

(N 

q 

rN 

03 

d 

'3- 

|N 

o 

00 

in 

o 

o 

1 

o 

oo 

LO 

o 

IN 

ID 

o 

ID 

rN 

o 

tH 

rs 

CN 

tH 

tH 

rs 

CN 

rH 

ID 

ID 

ID 

1X3 

ub 

rH 

rH 

CN 

rH 

rH 

rH 

CN 

rH 

ID 

ID 

o 

IN 

■sT 

o 

ID 

CN 

o 

03 

oq 

rH 

ID 

on 

r-i 

IN 

1X3 

o 

on 

q 

oo 

o 

03 

00 

o 

rH 

rH 

CN 

o 

IN 

CD 

o 

1X3 

q 

r-i 

oo 

o 

o 

03 

LO 

o 

lejny 

Djisaiuoa 

o 

CN 

o 

■3- 

ro 

o 

Osl 

00 

o 

00 

CN 

o 

00 

CM 

o 

CD 

o 

00 

CN 

12.25 

83.16 

1.17 


o 

q 

o 

00 

o 

03 

00 

oo 

o 

ID 

q 

LO 

CN 

■vT 

o 

00 

q 

oo 

03 

o 

IN 

00 

o 

03 

q 

00 

27.03 

27.03 

7.88 

o 

o 

ub 

12.88 

12.88 

1.66 

IN 

o 

rH 

O 

rH 

rb 

00 

oq 

00 

o 

ID 

oq 

ub 

CN 

q 

1X3 

oo 

o 

o 

q 

CD 

o 

oo 

q 

00 

q 

1X3 

rH 

O 

CN 

ueqjn 

DliSaiUOQ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH1 

o 

o 

o 

o 

oo 

q 

in 

IIOSl 

00 

ib 

o 

o 

o 

o 

o 

o 

o 

o 

o 

03 

ID 

ob 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

oo 

IN 

o 

o 

o 

00 

q 

03 

rl 

00 

q 

03 

rH 

uo 

LO 

03 

03 

ob 

oo 

rsi 

rsi 

q 

CN 

rsi 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

d 

IN 

ID 

IN 

o 

o 

o 

IN 

q 

IN 

o 

o 

o 

rN 

oq 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

SMIAI 

cd 

o 

2 

o 

no 

CD 

O 

CD 

o 

LO 

IX) 

o 

IX) 

IX) 

o 

in 

IX) 

o 



o 

o 

o 

o 

o 

o 

o 

o 

m 

o 

o 

ID 

o 

o 

IN 

o 

o 

oo 

o 

o 

03 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

o 

ID 

o 



o 

o 

o 

o 



o 

o 

o 

o 

o 

o 


o 

o 

1X3 

o 

o 


CD 

o 

o 

IN 

o 

o 

oo 

o 

o 

03 

o 

o 

o 

o 

o 

o 

00 

o 

Sub Basin 

Parwati Total 


Gambhir 

Gambhir Total 


Ghaggar 

Ghaggar Total 


Bandi 

Bandi Total 

Bandi (Hemawas) 

Bandi (Hemawas) Total 

Guhiya 

River Basin 


Chambal Total 

Gambhir 

|Gambhir Total 

Ghaggar 

Ghaggar Total 

‘E 

3 

—i 












































































Agricultural Demand, MCM 

Outside Command 

90% 

00 

q 

rH 

O 

T—1 

326.10 | 

LO 

cn 

no 

O 

in 

in 

uo 

592.62 | 

233.25 | 

no 

o 

IN 

cn 

q 

d 

in 

in 

00 

IN 

st 

o 

IN 

nri 

00 

cn 

IN 

cn 

261.70 | 

(N 

oo 

in 

435.88 | 

no 

st 

o 

CD 

oo 

102.93 | 

1,825.23 | 

IN 

St 

00 

IN 

q 

rn 

57.42 | 

oo 

q 

in 

q 

nri 

no 

o 

00 

rsi 

st 

in 

oo 

CD 

CD 

CN 

oi 

165.14 | 

in 

oi 

310.52 | 

177.45 | 

157.68 | 

st 

q 

149.12 | 

114.76 | 

o 

st 

o 

rN 

rN 

00 

113.40 | 

no 

q 

CD 

03 

o 

st 

CD 

CD 

st 

o 

rN 

355.80 | 

IN 

IN 

CD 

in 

IN 

03 

nri 

st 

Lri 

o 

o 

o 

03 

st 

IN 

75% 

972.67 | 

rN 

00 

o 

CN 

no 

no 

st 

O 

159.10 | 

581.40 | 

220.36 | 

oo 

q 

ID 

ID 

st 

nri 

in 

d 

st 

CD 

oi 

IN 

86.72 | 

247.24 | 

55.04 | 

411.29 | 

149.07 | 

113.19 1 

95.64 | 

1,717.96 | 

in 

q 

IN 

IN 

no 

O 

CD 

no 

55.99 | 

00 

no 

o 

in 

CD 

o 

nri 

no 

q 

no 

ro 

in 

no 

oo 

CD 

o 

oo 

00 

rH 

160.97 | 

no 

IN 

in 

302.33 | 

165.26 | 

147.02 | 

112.74 | 

CD 

in 

oo 

no 

106.63 | 

66.93 | 

rH 

00 

rN 

o 

CN 

105.37 | 

03 

o 

oo 

o 

| srzsz 

65.46 | 

344.94 | 

in 

03 

st 

o 

in 

CD 

oo 

st 

no 

in 

o 

o 

o 

CN 

94.77 | 

no 

st 

nri 

IN 

50% 

928.91 

312.38 

CD 

LD 

in 

CD 

st 

oq 

no 

in 

563.81 

199.73 

146.45 

ID 

st 

oo 

st 

00 

cn 

o 

st 

st 

cn 

IN 

o 

q 

00 

IN 

224.09 

cn 

oo 

cri 

st 

372.11 

in 

q 

no 

CD 

cn 

cri 

cn 

84.46 

rsi 

ro 

00 

st 

LO 

rH 

CD 

q 

Lri 

IN 

307.46 

o 

cq 

in 

oo 

oo 

*3- 

in 

IN 

no 

co 

ro 

IN 

rH 

in 

OO 

in 

CD 

00 

154.74 

in 

CD 

o 

290.12 

146.46 

130.55 

CD 

in 

oi 

03 

CD 

q 

CD 

s3" 

03 

03 

q 

CD 

191.85 

St 

o 

03 

in 

st 

Lri 

03 

233.44 

oo 

IN 

in 

328.50 

o 

IN 

st 

CD 

IN 

O 

176.66 

Oj 

CD 

00 

st 

IN 

O 

IN 

25% 

905.76 | 

307.56 | 

st 

in 

in 

cn 

| 80'IST 

554.18 | 

189.12 | 

IN 

ID 

00 

no 

00 

oo 

d 

st 

o 

oo 

oo 

no 

oo 

CD 

no 

st 

st 

IN 

oo 

rsi 

1 

CN 

jt 

IN 

st 

351.89 | 

| SP ZZl 

IN 

q 

rsi 

cn 

in 

in 

00 

IN 

1,460.39 | 

CN 

o 

in 

IN 

o 

q 

rsi 

O 

no 

52.61 | 

47.31 | 

in 

O 

no 

OI 

q 

00 

o 

in 

CD 

st 

CD 

00 

q 

IN 

rH 

151.42 | 

107.91 | 

00 

in 

oi 

00 

IN 

136.56 | 

121.89 | 

o 

q 

rsi 

03 

O 

oq 

nri 

00 

q 

IN 

oo 

58.78 | 

183.42 | 

st 

in 

CD 

oo 

00 

IN 

00 

00 

st 

st 

nri 

CN 

CN 

IN 

IN 

nri 

in 

319.81 | 

q 

nri 

in 

st 

113.28 | 

164.31 | 

81.75 | 

03 

oi 

CD 

Inside Command 

90% 

T—1 

St 

r4 

00 

m 

CN 

rsi 

st 

in 

IN 

no 

CD 

q 

no 

49.19 

ID 

rv 

o 

cn 

o 

rsi 

st 

o 

o 

o 

o 

cn 

q 

nri 

CD 

oo 

IN 

IN 

no 

O 

o 

CN 

o 

CD 

q 

cri 

IN 

CN 

in 

CD 

oo 

o 

rsj 

1 

ro 

r-\ 

rsi 

T—1 

in 

st 

oo 

CD 

in 

d 

st 

30.99 

o 

st 

r-i 

in 

st 

o 

75.23 

CD 

00 

r-i 

O 

O 

o 

CN 

CD 

O 

oo 

q 

in 

o 

St 

St 

00 

o 

no 

st 

O 

in 

o 

o 

q 

03 

IN 

rsi 

CD 

q 

rN 

CD 

CD 

03 

oq 

r-i 

in 

CN 

in 

O 

O 

in 

o 

no 

q 

tN 

03 

rN 

IN 

in 

q 

IN 

o 

o 

o 

oo 

O 

O 

75% 

84.97 | 

in 

no 

r-i 

st 

cn 

nri 

oo 

q 

nri 

in 

T—1 

00 

st 

1 

rN 

o 

IN 

cn 

oo 

cn 

o 

o 

o 

o 

IN 

IN 

nri 

no 

st 

IN 

in 

no 

O 

cn 

1 

o 

no 

o 

cri 

o 

cn 

st 

o 

oo 

o 

12.19 | 

42.32 | 

CN 

oo 

CD 

00 

oi 

no 

30.21 | 

CD 

q 

r-i 

st 

st 

o 

73.69 | 

CN 

00 

r-i 

o 

o 

o 

o 

CD 

o 

st 

q 

CD 

q 

oi 

oo 

rN 

o 

o 

St 

o 

in 

o 

o 

03 

s3; 

o 

q 

rsi 

03 

CN 

r-i 

in 

no 

CD 

in 

q 

r-i 

CD 

o 

03 

st 

o 

CD 

st 

o 

St 

q 

r-i 

CN 

10.89 | 

03 

q 

no 

00 

CD 

o 

o 

o 

IN 

O 

o 

50% 

81.27 | 

o 

o 

st 

in 

o 

no 

in 

st 

nri 

46.55 | 

in 

CD 

o 

cn 

IN 

cn 

00 

o 

o 

o 

o 

st 

nri 

no 

IN 

d 

o 

IN 

o 

IN 

oo 

no 

q 

st 

o 

IN 

o 

10.77 | 

ro 

cn 

IN 

ro 

00 

IN 

st 

IN 

00 

no 

29.01 | 


st 

o 

CD 

IN 

IN 

in 

IN 

o 

o 

o 

oo 

in 

o 

oo 

^3; 

IN 

oq 

oi 

cn 

CD 

o 

CD 

o 

st 

o 

o 

q 

03 

03 

CD 

oq 

in 

in 

q 

st 

03 

o 

no 

st 

O 

st 

o 

03 

O 

(N 

o 

st 

O 

CD 

o 

o 

o 

IN 

o 

o 

25% 

IN 

no 

oi 

in 

o 

d 

o 

no 

cn 

q 

nri 

45.69 

UD 

o 

cn 

q 

st 

00 

o 

o 

o 

o 

CN 

nri 

00 

q 

d 

o 

o 

CD 

o 

IN 

q 

st 

in 

CD 

o 

o 

o 

st 

q 

in 

ro 

CD 

IN 

00 

no 

oo 

oo 

oo 

st 

o 

69.93 

q 

o 

o 

o 

IN 

in 

o 

CD 

st 

in 

IN 

oi 

st 

CD 

o 

03 

o 

st 

o 

o 

cn 

3 

St 

o 

q 

in 

st 

st 

IN 

00 

o 

O 

st 

o 

oo 

o 

IN 

CD 

oi 

no 

03 

oi 

q 

q 

in 

o 

o 

o 

IN 

o 

o 

Non-agricultural Demand, MCM 

saujsnpui 

o 

st 

r-l 

CM 

no 

o 

O 

CM 

o 

UO 

O 

00 

q 

d 

st 

(N 

o 

in 

(N 

o 

ID 

o 

o 

o 

o 

o 

CD 

O 

no 

O 

O 

CN 

o 

o 

o 

o 

o 

CD 

1 

o 

in 

in 

o 

o 

(N 

o 

oo 

CD 

o 

st 

q 

in 

o 

o 

IN 

IN 

O 

o 

in 

o 

IN 

rH 

O 

st 

(N 

o 

00 

IN 

rH 

no 

O 

o 

oo 

o 

o 

st 

rH 

O 

st 

O 

o 

03 

IN 

d 

no 

o 

o 

CN 

in 

o 

o 

o 

o 

CN 

O 

O 

CD 

CN 

O 

T—1 
T—1 

o 

rH 

st 

O 

CD 

CD 

o 

in 

CD 

o 

03 

o 

o 

o 

o 

o 

03 

IN 

o 

03 

o 

st 

03 

o 

CN 

st 

o 

in 

03 

o 

aj!IPI!M 

in 

o 

d 

1 

o 

o 

CM 

O 

o 

st 

O 

O 

IN 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

o 

d 

o 

o 

o 

(N 

O 

o 

rH 

O 

o 

rH 

O 

o 

o 

o 

o 

st 

O 

d 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

CN 

o 

o 

ro 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

1 OO'O 

rH 

O 

o 

| OO'O 

| OO’O 

| OO’O 

| OO'O 

CN 

O 

o 

o 

o 

o 

| OO’O 

| OO'O 

| OO'O 

| OO’O 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

st 

r-i 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

ro 

q 

in 

rN 

1 

rsi 

st 

in 

o 

in 

CN 

IN 

T—1 

cn 

q 

ID 

o 

st 

o 

CD 

no 

o 

o 

oo 

o 

in 

IN 

o 

st 

q 

i 

cn 

no 

o 

cn 

1 

rsi 

St 

o 

IN 

CD 

o 

no 

00 

o 

in 

oo 

r-i 

rH 

in 

o 

CN 

q 

rsi 

in 

in 

o 

in 

no 

o 

in 

CN 

o 

oo 

IN 

st 

o 

o 

oo 

o 

o 

in 

rN 

o 

CN 

CD 

o 

tH 

00 

LO 

T—1 

T—1 

IN 

03 

o 

03 

00 

o 


oo 

rN 

o 

CD 

no 

o 

oo 

o 

r-i 

03 

00 

o 

no 

00 

o 

no 

CN 

rsi 

in 

in 

o 

in 

st 

CD 

03 

rsi 

in 

o 

no 

q 

CN 

rN 

o 

CN 

St 

o 

lejny 

Djisaiuoa 

CD 

00 

nri 

rl 

1 

LO 

uo 

cn 

in 

cn 

q 

nri 

cn 

VO 

r-i 

tH 

1 

o 

LO 

IN 

CN 

nri 

in 

q 

ID 

IN 

o 

CN 

o 

(N 

cn 

no 

o 

st 

in 

cn 

o 

cn 

in 

CD 

o 

St 

IN 

oo 

q 

o 

o 

rsi 

ro 

cn 

q 

q 

CD 

oo 

rN 

o 

no 

IN 

O 

st 

no 

o 

in 

q 

oi 

IN 

o 

o 

CD 

rH 

O 

o 

CN 

St 

IN 

rN 

rH 

St 

no 

q 

no 

q 

CN 

oo 

CD 

q 

nri 

CN 

q 

o 

q 

rN 

q 

st 

st 

St 

CN 

oo 

st 

oo 

nri 

st 

IN 

no 

no 

CD 

CN 

CN 

00 

no 

CN 

nri 

O 

q 

no 

T—1 

no 

o 

ueqjn 

DIJSaiUOQ 

00 

ro 

in 

ID 

r< 

in 

o 

O 

O 

O 

ro 

IN 

oi 

in 

st 

o 

(N 

no 

O 

o 

o 

o 

cn 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

q 

LO 

CN 

IN 

o 

o 

o 

o 

o 

o 

00 

q 

oi 

rH 

o 

o 

o 

o 

o 

o 

rH 

rvj 

o 

o 

o 

o 

o 

o 

rH 

CN 

OO 

o 

o 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

d 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

T—1 

UD 

CD 

in 

o 

st 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

i 

IN 

q 

O 

O 

O 

o 

CD 

oi 

IN 

O 

O 

o 

o 

o 

o 

SMIAI 


st 

o 

in 

o 

id 

O 


IN 

o 

oo 

o 

cn 

o 

o 

o 

o 

o 

o 

st 

o 

in 

o 

CD 

O 

IN 

o 

oo 

o 


cn 

o 

o 

no 

O 

o 

o 

no 

no 

O 


st 

o 

in 

o 

CD 

o 

IN 

no 

o 


oo 

o 

03 

o 

o 

st 

o 

st 

o 

o 

St 

O 

st 

o 

in 

st 

o 

CD 

st 

o 

IN 

st 

o 

oo 

st 

o 

03 

St 

O 

o 

in 

o 

in 

O 

L/3 

o 

LJ0 

o 

st 

in 

o 

Sub Basin 

ro 

o 

1- 

ro 

_>> 

In 

3 

a 

Jawai 

Jawai Total 

Jojri 

Jojri Total 

Khari 

Khari Total 

Khari (Hemawas) 

Khari (Hemawas) Total 

"E 

3 

l 

River Basin 







































































Agricultural Demand, MCM 

Outside Command 

90% 

184.59 | 

0"> 

o 

tN 

in 

co 

00 

00 

LD 

r< 

in 

145.33 | 

213.20 | 

oo 

in 

q 

L/i 

00 

00 

in 

q 

ori 

D 

D 

d 

00 

00 

LD 

o 

00 

o 

163.75 | 

73.51 | 

133.55 | 

cn 

cn 

LO 

q 

ini 

LD 

71.42 | 

o 

q 

oo 

in 

q 

cn 

LD 

d 

00 

63.59 | 

LJ0 

IN 

[N 

00 

LO 

3 

120.77 | 

*3- 

oo 

193.11 | 

3 

IN 

00 

o 

cri 

o 

192.23 | 

IN 

q 

LO 

ID 

IN 

00 

IN 

O 

IN 

00 

o 

ori 

00 

303.77 | 

290.82 | 

oo 

322.63 | 

^r 

q 

CD 

cn 

00 

q 

^r 

347.02 | 

102.26 | 

IN 

q 

ori 

in 

IN 

IN 

rri 

T—1 
00 

q 

oo 

OJ 

298.61 | 

14,077.41 | 

in 

rN 

173.41 | 

O 

oo 

LO 

(N 

o 

o 

OO 

oo 

CT> 

'vt; 

LO 

in 

139.28 | 

199.67 | 

■vf 

in 

ID 

in 

ID 

00 

oo 

OM 

00 

q 

O 

oo 

CN 

00 

CT> 

LO 

cn 

00 

161.12 | 

■xt- 

q 

osi 

0v 

131.01 | 

LO 

CD 

o 

cn 

q 

3 

<D 

O 

o 

in 

o 

Osj 

d 

rN 

93.04 | 

00 

q 

LO 

oo 

00 

q 

osi 

D 

43.40 | 

00 

0°. 

IN 

IN 

LO 

00 

IN 

IN 

00 

1 

1 

CM 

q 

osi 

oo 

189.43 | 

ID 

q 

LO 

oo 

107.32 | 

189.93 | 

ro 

q 

ri 

cn 

rl 

IN 

168.17 | 

o 

00 

298.28 | 

287.40 | 

•3- 

■xt; 

r-l 

00 

318.84 | 

in 

in 

cn 

o 

q 

cri 

o 

Osl 

339.05 | 

IN 

q 

cri 

cn 

cn 

3 

795.17 | 

295.06 | 

295.06 | 

IN 

o 

ro 

cn 

in 

ro 

o 

in 

156.07 

00 

UD 

q 

no 

in 

00 

q 

in 

129.55 

q 

oo 

in 

00 

o 

'd- 

in 

LD 

in 

00 

rN 

in 

O 

IN 

00 

d 

o 

00 

in 

cn 

o 

00 

00 

156.41 

3 

o 

rN 

126.38 

cn 

q 

ID 

o 

in 

cn 

LD 

d 

ID 

00 

^r 

in 

LO 

1^ 

cri 

00 

q 

00 

oo 

o 

D 

IN 

q 

3 

o 

CD 

LO 

D 

q 

114.29 

ID 

cri 

rN 

IN 

00 

00 

q 

00 

00 

q 

ori 

O 

185.95 

00 

o 

T-i 

in 

IN 

co 

164.00 

o 

IN 

uS 

289.70 

281.52 

O 

oo 

o 

312.32 

00 

q 

cn 

00 

q 

o 

326.99 

3 

CD 

cn 

CN 

o 

in 

in 

o 

IN 

CO 

IN 

288.94 

288.94 

co 

00 

ro 

IN 

00 

IN 

r-l 

in 

cn 

146.84 | 

oo 

q 

rsi 

CN 

in 

d 

CD 

O 

O 

o 

in 

124.26 | 

167.99 | 

LO 

CN 

in 

LO 

00 

o 

00 

cn 

00 

o 

299.11 | 

3 

osi 

in 

00 

153.65 | 

3 

d 

ID 

123.69 | 

113.91 | 

in 

o 

■vf 

LO 

ID 

ID 

cn 

oo 

osi 

0v 

q 

d 

oo 

oo 

o 

00 

o 

cn 

oo 

LO 

oo 

cn 

d 

IN 

00 

o 

LO 

LO 

IN 

■vf 

LO 

00 

t —1 
t—1 

1 

1 

q 

IN 

rN 

LO 

00 

00 

rN 

1 

IN 

00 

o 

oo 

00 

q 

O 

183.58 | 

in 

q 

ri 

rl 

q 

id' 

00 

q 

ID 

00 

q 

ori 

Osl 

rl 

q 

in 

00 

osi 

o 

00 

rN 

CN 

^r 

o 

00 

308.42 | 

cn 

q 

cri 

00 

cn 

q 

IN 

cn 

320.47 | 

94.70 | 

CN 

cri 

751.99 | 

285.29 | 

285.29 | 

12,409.99 | 

Inside Command 

o 

cn 

■xf 

in 

rsi 

1 

oo 

00 

oo 

CN 

o 

o 

o 

o 

■= 3 - 

CT> 

o 

ID 

O'. 

d 

1 

o 

o 

o 

00 

^r 

o 

o 

o 

q 

rsi 

CD 

oo 

o 

o 

tH 

t—1 

O 

00 

d 

1 

q 

osi 

in 

in 

o 

in 

o 

osi 

O 

O 

o 

Osj 

■xt- 

o 

ID 

o 

o 

o 

o 

CM 

o 

o 

o 

o 

o 

IN 

o 

1 

o 

o 

00 

o 

o 

o 

oo 

osi 

o 

CD 

o 

O 

O 

o 

t—1 
LO 

T—1 

LD 

174.68 

■vT 

IN 

CD 

q 

CN 

in 

ro 

00 

ro 

T—1 

00 

q 

rsi 

in 

q 

ori 

00 

ro 

co 

in 

IN 

^r 

00 

CD 

CN 

rH 

00 

O 

■xT 

q 

r-l 

cn 

q 

65.52 

CN 

q 

in 

IN 

q 

in 

697.16 

in 

in 

oo 

no 

rsi 

CD 

00 

00 

CD 

CN 

o 

o 

o 

o 

o 

CT> 

o 

T—1 

00 

o 

o 

o 

LD 

■=t 

o 

o 

o 

oo 

q 

osi 

LO 

00 

o 

oo 

o 

i 

cn 

q 

d 

<D 

■xt; 

osi 

LO 

in 

o 

00 

o 

osi 

o 

o 

o 

1 

■Xf 

o 

<D 

o 

o 

o 

o 

OM 

o 

o 

o 

o 

o 

o 

■vf 

o 

1 

o 

o 

00 

o 

o 

IN 

q 

osi 

cn 

LO 

o 

o 

o 

o 

1 

LO 

o 

LO 

168.21 | 

CN 

q 

CN 

135.64 | 

o 

q 

rsi 

O 

q 

ori 

T—1 

ro 

co 

cn 

^r 

^r 

CN 

00 

in 

CN 

rN 

o 

o 

rH 

T—1 

no 

i 

cn 

q 

rsi 

64.09 | 

in 

oo 

in 

in 

00 

in 

677.44 | 

o 

in 

'cf 

■'J 

IN 

in 

00 

o 

o 

o 

o 

oo 

o 

ID 

o 

o 

o 

O 

o 

o 

o 

00 

q 

3 

o 

LD 

o 

oo 

d 

00 

00 

in 

o 

D 

q 

o 

o 

o 

3 

o 

LO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

3 

o 

o 

o 

o 

o 

IN 

00 

LO 

o 

o 

o 

o 

48.95 | 

158.16 | 

111.09 | 

CD 

00 

O 

131.46 | 

in 

q 

q 

00 
T—1 

cd 

cn 

o 

^r 

q 

nj 

3 

cri 

CD 

in 

q 

61.94 | 

3 

in 

ro 

q 

in 

647.00 | 

ss 

in 

CM 

O 

o 

in 

o 

o 

o 

o 

oo 

o 

LO 

o 

o 

o 

IN 

q 

o 

o 

o 

00 

q 

o 

00 

o 

q 

3 

d 

d 

in 

o 

3 

o 

o 

o 

3 

o 

LO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

o 

o 

o 

o 

o 

IN 

q 

IN 

LO 

o 

o 

o 

o 

oo 

oo 

IN 

152.56 

ZZ'60T 

IN 

cn 

cri 

6F6ZI 

q 

cn 

^l; 

o 

H 

CD 

D 

q 

ori 

00 

q 

nj 

3 

cri 

IN 

3 

00 

IN 

o 

CO 

D 

q 

in 

CO 

q 

in 

630.50 

Non-agricultural Demand, MCM 

saujsnpui 

in 

CT> 

o 

CT> 

o 

o 

CD 

ON 

o 

ID 

00 

o 

CT> 

CN 

o 

00 

CN 

o 

oo 

LO 

o 

IN 

q 

o 

q 

oo 

LO 

o 

■vf 

q 

ori 

CM 

1 

o 

1 

o 

o 

00 

(N 

O 

in 

00 

o 

00 

o 

o 

(N 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

oo 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

o 

o 

cn 

00 
T—1 

oo 

o 

o 

o 

o 

00 
T—1 

d 

CN 

O 

o 

o 

o 

o 

IN 

O 

o 

in 

o 

D 

^r 

o 

oo 

CN 

o 

rN 

o 

o 

o 

o 

o 

CO 

q 

o 

^r 

o 

o 

o 

o 

tH 

q 

CO 

IN 

aj!IPI!M 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

o 

o 

o 

o 

o 

00 

o 

o 

ro 

q 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

o 

o 

o 

o 

o 

CN 

o 

o 

co 

o 

d 

o 

o 

o 

o 

o 

o 

IN 

d 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

OM 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

tH 

(N 

tH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

r-l 

IN 

>pojsaAn 

CD 

r- i 

rN 

CN 

o 

in 

o 

00 

LO 

o 

ID 

o 

i 

CM 

q 

i 

o 

LO 

o 

oo 

<D 

o 

q 

osi 

<D 

o 

d 

cn 

q 

i 

■xt- 

LD 

o 

in 

cn 

o 

in 

o 

OM 

in 

o 

00 

OM 

o 

00 

<3- 

o 

LO 

00 

o 

oo 

LO 

o 

o 

LO 

o 

ID 

LO 

o 

Osl 

q 

ori 

<D 

LO 

o 

LO 

o 

i 

o 

oo 

o 

o 
oo 
r- i 

cn 

o 


IN 

Osj 

ori 

o 

T—1 

ori 

in 

cn 

q 

<D 

co 

q 

IN 

cn 

rH 

rsi 

00 

00 

o 

IN 

in 

IN 

o 

ID 

o 

CN 

q 

no 

i 

o 

in 

o 

CN 

IN 

o 

IN 

q 

in 

00 

q 

r-l 

ro 

q 

r-l 

in 

q 

CO 

cn 

lejny 

Djisaiuoa 

1 

G) 

r-i 

to 

o 

ID 

q 

in 

T—1 
T—1 

<D 

o 

q 

CT> 

oo 

00 

in 

q 

CT> 

00 

ID 

o 

q 

LO 

1 

o 

o 

^r 

rN 

o 

LO 

q 

in 

q 

CM 

OsJ 

OSJ 

oo 

q 

■vf 

CN 

T—1 

<N 

IN 

cn 

o 

IN 

LD 

o 

IN 

00 

o 

CD 

cn 

oo 

q 

00 

o 

q 

LO 

CN 

LO 

q 

136.36 

CN 

q 

CN 

q 

T—1 

IN 

O 

q 

in 

00 

00 

o 

ro 

ro 

co 

cn 

q 

IN 

q 

cn 

q 

^r 

IN 

^r 

q 

ro 

q 

d 

CD 

q 

^r 

4.76 

246.21 

ueqjn 

DIJSaiUOQ 

o 

o 

o 

o 

o 

o 

00 

q 

o 

o 

o 

o 

o 

o 

00 

q 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

q 

LO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

00 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ID 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

q 

in 

in 

rl 

cn 

o 

CN 

q 

ro 

q 

ro 

■xT 

q 

o 

o 

o 

in 

ro 

o 

o 

o 

o 

o 

o 

o 

o 

o 

IN 

IN 

o 

00 

o 

cn 

q 

IN 

o 

o 

o 

o 

o 

o 

IN 

q 

oi 

IN 

SMIAI 

LD 

Ln 

o 

to 

LD 

o 

in 

LD 

o 

00 

LD 

o 

CD 

LO 

o 

o 

CD 

O 

D 

o 

3 

o 

00 

ID 

O 

CD 

O 

LD 

CD 

o 

ID 

CD 

O 

in 

D 

o 

oo 

CD 

O 

cn 

CD 

o 

o 

IN 

o 

in 

o 

3 

o 

00 

o 

IN 

o 

LO 

IN 

o 

D 

IN 

o 

IN 

IN 

o 

00 

IN 

o 

cn 

IN 

o 

o 

00 

o 

oo 

o 

3 

o 

00 

00 

o 

00 

o 


LO 

00 

o 

D 

00 

o 


IN 

oo 

o 

oo 

00 

o 


cn 

00 

o 

o 

cn 

o 

cn 

o 

3 

o 

00 

cn 

o 


^r 

cn 

o 



Sub Basin 

Luni Total 

Mithari 

Mithari Total 

Sagi 

Sagi Total 

Sukri 

Sukri Total 

Sukri (Sayala) 

Sukri (Sayala) Total 


River Basin 


|Luni Total 








































































00 


Agricultural Demand, MCM 

Outside Command 

o 

CTl 

oo 

r^j 

st 

o 

ID 

LD 

st 

ID 

o 

q 

258.22 | 

o 

m 

ib 

CD 

66.50 | 

cn 

st 

m 

00 

q 

st 

un 

m 

d 

o 

st 

m 

q 

oo 

m 

q 

on 

ID 

q 

un 

on 

d 

d 

2 

IN 

on 

CD 

d 

cn 

IN 

in 

q 

oo 

st 

2 

IN 

o 

o 

o 

in 

q 

on 

oo 

o 

oo 

oo 

ID 

q 

st 

in 

CN 

IN 

o 

on 

rsi 

on 

ID 

IN 

o 

ID 

q 

oo 

st 

ID 

IN 

ID 

o 

IN 

o 

oo 

in 

o 

CD 

00 

un 

st 

ID 

o 

in 

00 

IN 

ib 

IN 

on 

o 

on 

o 

678.14 | 

q 

st 

in 

q 

st 

in 

5-1 

in 

o 

oo 

2 

ib 

in 

on 

00 

o 

Cl 

s? 

in 

in 

ID 

st 

(N 

in 

q 

d 

m 

f\i 

ID 

CT> 

st 

cn 

in 

in 

IN 

CD 

IN 

ID 

ID 

ID 

CN 

ib 

CD 

oo 

rsi 

in 

q 

on 

m 

on 

q 

st 

IN 

q 

cn 

oo 

o 

o 

5—1 

o 

st 

on 

oo 

oo 

oo 

5—1 

ori 

ID 

ID 

un 

on 

IN 

q 

cn 

IN 

IN 

q 

d 

5—1 

cn 

IN 

IN 

on 

tn 

CN 

00 

cn 

IN 

o 

IN 

00 

st 

IN 

st 

IN 

5—1 

o 

o 

o 

q 

on 

oo 

q 

IN 

oo 

oo 

ID 

st 

in 

rN 

5—1 

rsi 

on 

o 

ID 

o 

on 

oo 

on 

IN 

ID 

o 

on 

cn 

IN 

00 

st 

ID 

q 

ID 

IN 

ID 

CM 

T—1 

T—1 

no 

CD 

on 

o 

CD 

o 

q 

in 

IN 

ID 

St 

o 

in 

ID 

IN 

ib 

cn 

o 

on 

cn 

o 

ori 

in 

q 

in 

IN 

ID 

IN 

st 

in 

CD 

IN 

st 

in 

IN 

o 

00 

IN 

on 

ib 

in 

00 

st 

o 

cn 

o 

in 

2 

ID 

d 

LD 

CD 

o 

ID 

on 

00 

o 

in 

q 

in 

in 

IN 

00 

in 

CD 

on 

q 

in 

ID 

O' 

O' 

q 

on 

un 

st 

q 

st 

CD 

St 

ai 

o 

o 

o 

on 

St 

in 

00 

m 

o 

on 

D 

cn 

q 

on 

m 

d 

st 

d 

CD 

in 

IN 

on 

IN 

q 

in 

cn 

IN 

o 

st 

oo 

st 

CD 

IN 

o 

o 

o 

on 

on 

Ln 

IN 

oo 

st 

in 

IN 

q 

o 

st 

o 

on 

o 

o 

on 

cn 

st 

o 

IN 

St 

oo 

st 

IN 

ID 

o 

ID 

2 

o 

ID 

cn 

an 

in 

st 

un 

o 

in 

Fn 

ib 

o 

on 

IN 

o 

in 

IN 

5 -i 

IN 

ID 

rsi 

ori 

in 

st 

IN 

rn 

in 

5-1 

in 

cn 

IN 

oo 

iti 

in 

00 

CD 

ai 

00 

in 

CM 

ID 

LD 

St 

IN 

00 

st 

d 

in 

in 

in 

o 

ID 

00 

m 

o 

cn 

on 

in 

in 

IN 

St 

CD 

in 

CD 

*t 

q 

in 

ID 

ID 

osi 

oo 

IN 

on 

m 

in 

in 

st 

2 

cn 

ID 

cn 

cn 

ID 

q 

on 

00 

CD 

00 

5—1 

D 

q 

IN 

ID 

CN 

on 

o 

d 

IN 

o 

d 

5—1 

cn 

q 

IN 

on 

on 

q 

sr 

cn 

IN 

00 

st 

i 

o 

o 

o 

O 

on 

st 

oo 

ib 

oo 

o 

st 

in 

oq 
5—i 
on 

2 

o 

on 

on 

cn 

o 

on 

2 

o 

on 

2 

00 

st 

o 

ID 

IN 

q 

ID 

oo 

o 

on 

o 

oo 

an 

in 

on 

o 

in 

IN 

cn 

q 

an 

St 

IN 

ib 

st 

o 

o 

on 

ID 

o 

ori 

O 

ID 

ai 

ID 

CD 

q 

rsi 

in 

q 

IN 

in 

IN 

q 

IN 

5—1 

q 

in 

in 

st 

q 

ai 

00 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

in 

c 

o 

cn 

on 

CT> 

oo 

st 

rN 

00 

in 

oo 

st 

o 

CD 

o 

st 

in 

ib 

in 

in 

st 

d 

d 

o 

o 

o 

CD 

O 

o 

st 

q 

IN 

q 

oo 

in 

q 

cn 

5—1 

in 

o 

IN 

q 

on 

m 

o 

o 

00 

O'- 

rsi 

ID 

o 

o 

cn 

o 

in 

on 

q 

IN 

st 

st 

IN 

oo 

D 

o 

ID 
st 
5—i 
in 

ID 

q 

ib 

ID 

ID 

in 

ib 

oo 

q 

rsi 

Ln 

T—1 

T—1 

in 

st 

on 

on 

on 

o 

o 

ID 

IN 

o 

cn 

IN 

st 

st 

q 

ori 

on 

cn 

ori 

cn 

q 

o 

q 

5—i 

ID 

q 

st 

IN 

st 

IN 

ID 

00 

ori 

st 

o 

o 

o 

00 

o 

rsi 

on 

q 

2 

ID 

cn 

00 

IN 

m 

IN 

st 

IN 

<N 

tH 

S 

IN 

rN 

o 

o 

o 

on 

cn 

o 

in 

in 

Ol 

IN 

00 

st 

CD 
oo 
5—i 

st 

oo 

st 

st 

oo 

o 

0 M 

on 

on 

ib 

On 

st 

st 

d 

«t 

*t 

d 

o 

o 

o 

CD 

O 

o 

on 

q 

in 

m 

st 

00 

on 

q 

cn 

5—1 

ID 

o 

on 

5—1 

q 

on 

m 

o 

o 

CD 

q 

rsi 

ID 

O 

o 

O' 

o 

in 

on 

q 

IN 

5—1 

St 

IN 

00 

ID 

o 

T—1 

no 

T—1 

lh 

IN 

ID 

ib 

ID 

st 

in 

ib 

IN 

q 

rsi 

Ln 

T—1 

T—1 

in 

q 

on 

on 

in 

oo 

ai 

in 

IN 

o 

IN 

IN 

st 

in 

q 

ori 

on 

cn 

ori 

cn 

q 

o 

q 

5—i 

st 

q 

st 

T—1 

'sf 

T—1 

O 

q 

ori 

st 

o 

o 

o 

IN 

o 

rsi 

5—1 

q 

rsi 

st 

rsi 

q 

IN 

IN 

rn 

on 

O 

st 

IN 

rn 

o 

St 

IN 

ID 

rN 

5—i 

o 

o 

o 

on 

cn 

o 

o 

in 

o 

in 

oo 

st 

un 

q 

q 

st 

2 

o 

in 

CO 

in 

on 

d 

ON 

on 

d 

o 

o 

o 

ID 

O 

o 

q 

on 

q 

00 

in 

in 

cn 

2 

o 

on 

oo 

m 

o 

o 

st 

q 

ID 

O 

o 

st 

o 

in 

q 

o 

IN 

on 

(N 

oo 

ID 

o 

o 

in 

00 

ib 

ID 

o 

q 

ib 

in 

q 

St 

in 

00 

st 

ai 

in 

IN 

o 

Ln 

St 

in 

st 

IN 

ori 

00 

q 

oo 

q 

q 

st 

O 

r< 

st 

2 

o 

o 

o 

ID 

o 

ID 

q 

st 

m 

q 

in 

IN 

m 

IN 

q 

rsj 

IN 

q 

rn 

IN 

st 

IN 

o 

o 

o 

2 

o 

ss 

in 

CM 

cn 

oo 

st 

un 

co 

o 

00 

st 

in 

ID 

o 

o 

in 

in 

in 

Ln 

d 

in 

ro 

d 

o 

o 

o 

ID 

O 

o 

q 

Ln 

oo 

2 

cn 

oo 

o 

CN 

m 

o 

o 

q 

ID 

O 

o 

o 

in 

q 

CD 

cn 

on 

IN 

oo 

ID 

o 

cn 

oo 

o 

in 

on 

ib 

ID 

cn 

st 

ib 

st 

q 

St 

q 

on 

on 

cri 

in 

IN 

o 

rsi 

st 

2 

ID 

ori 

00 

q 

oo 

q 

cn 

q 

st 

r< 

cn 

2 

o 

o 

o 

in 

o 

ID 

St 

2 

m 

q 

st 

IN 

rn 

q 

rsi 

00 

rn 

IN 

st 

IN 

o 

o 

o 

2 

o 

Non-agricultural Demand, MCM 

saujsnpui 

on 

1 

o 

o 

o 

o 

o 

o 

o 

ID 

o 

o 

cn 

T—1 

d 

CM 

o 

o 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

O 

O 

5—1 

o 

o 

o 

o 

o 

o 

o 

st 

o 

o 

o 

o 

o 

st 

5—1 

rn 

IN 

IN 

ID 

IN 

o 

IN 

o 

o 

O 

O 

o 

on 

5—1 

o 

ID 

o 

IN 

IN 

o 

cn 
q 
5—i 

st 

ID 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

5—1 

o 

o 

IN 

5—1 

o 

o 

o 

o 

o 

o 

o 

IN 

O 

o 

in 

q 

IN 

ID 

o 

5-1 

q 

o 

o 

o 

o 

st 

q 

on 

in 

IN 

rsi 

a J!IPI!M 

5—i 

o 

o 

1 

o 

o 

o 

o 

o 

on 

o 

o 

in 

q 

d 

5—1 

o 

o 

T—1 

o 

d 

o 

o 

IN 

o 

o 

o 

o 

on 

o 

o 

IN 

o 

o 

on 

o 

o 

IN 

o 

o 

IN 

o 

o 

IN 

O 

o 

IN 

o 

o 

on 

o 

o 

IN 

o 

o 

in 

CN 

o 

IN 

o 

o 

st 

O 

o 

o 

o 

o 

o 

ID 

o 

o 

St 

o 

o 

in 

o 

o 

on 

o 

o 

o 

o 

IN 

o 

o 

5—1 

o 

o 

O 

o 

o 

o 

o 

5—1 

o 

o 

5—1 

o 

o 

on 

o 

o 

5—1 

o 

o 

o 

o 

o 

o 

o 

on 

o 

o 

o 

st 

o 

IN 

O 

o 

IN 

o 

d 

o 

o 

o 

IN 

o 

o 

IN 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

st 

o 

o 

in 

q 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>poisaAn 

rN 
ID 
5—i 

^l" 

T—1 

o 

IN 

o 

on 

tH 

tH 

rs 

st 

on 

sr 

q 

on 

o 

IN 

00 

o 

in 

IN 

o 

on 

cn 

o 

oo 

00 

o 

O) 

T—i 

in 

O' 

o 

ID 

cn 

o 

IN 

o 

00 

st 

o 

on 

00 

o 

on 

ID 

o 

cn 

IN 

00 

o 

oo 

o 

on 
q 
5—i 

q 

IN 

St 

o 

oo 
q 
5—i 

on 

IN 
5—i 

st 
q 
5—i 

IN 

rsi 

IN 

IN 

o 

ID 

cn 

o 

ID 
oo 
5—i 

IN 

o 

ID 

on 

o 

IN 

cn 

o 

o 

IN 

5—i 

in 

cn 

o 

in 
q 
5—i 

cn 

o 

cn 

in 

o 

T—1 

(N 

rn 

5—1 

rn 

IN 

IN 

ori 

5—1 

IN 

rn 

5—1 

IN 

o 

oo 

ID 

o 

oo 

cn 

o 

lejny 

ojisauioa 

oo 

o 

ID 

q 

in 

st 

on 

st 

on 

T—1 

in 

d 

CM 

rv 

IN 

in 

5-1 

oo 

o 

on 

in 

o 

IN 

o 

00 

m 

o 

st 

ID 

o 

5—1 

|N 

o 

o 

in 

o 

00 

o 

ID 

o 

cn 

on 

o 

IN 

o 

in 

o 

ID 

q 

ib 

O' 

o 

T—1 

UD 

q 

IN 

ID 

o 

T—1 

UD 

on 

st 

T—1 

IN 

q 

o 

st 

IN 

oo 

q 

ID 

IN 

IN 

on 

o 

in 

cn 

o 

o 

q 

in 

ID 

o 

cn 

i 

o 

IN 

o 

st 

oo 

o 

o 

o 

5-1 

q 

d 

m 

O 

o 

st 

o 

o 

St 

C"> 

IN 

o 

in 

IN 

oo 

IN 

ueqjn 

Djisaiuoa 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

un 

o 

cn 

q 

d 

o 

o 

o 

O 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

IN 

ID 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

on 

q 

o 

o 

o 

IN 

St 

IN 

IN 

00 

o 

o 

o 

o 

T—1 

1 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

in 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rs 

tH 

tH 

IN 

IN 

5-1 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

£ 

2 

o 

o 

o 

o 

on 

o 

o 

st 

o 

o 


m 

o 

o 


ID 

O 

O 

O' 

o 

o 

00 

o 

o 

cn 

o 

o 

o 

o 

o 

o 

on 

o 

st 

o 

m 

o 

ID 

O 

IN 

o 


oo 

o 

cn 

o 

o 

o 

o 

O 

o 

st 

o 

in 

o 

ID 

o 

IN 

o 

oo 

o 

cn 

o 

o 

on 

o 

o 

o 

o 

st 

o 

in 

on 

o 

ID 

on 

o 

IN 

o 


00 

on 

o 


m 

o 

o 

st 

o 

st 

o 

Sub Basin 

ro 

o 

1- 

m m 

CD ro 

c c 

< < 

ID 

o 

l- 

ro ro 
■D -O 
ro ro 

.C -C 
CO CO 

ro 

o 

l- 

E E 

ro ro 

.£ -C 

ro ro 

ro 

l 

IE IE 

ro ro 

ro 

o 
1- 
c c 
ro ro 

o o 
2 2 

E 

o 

in 

River Basin 

In 

ro 

2 






































































Agricultural Demand, MCM 

Outside Command 

90% 

52.53 | 

35.59 | 

00 

in 

00 

LD 

o 

q 

00 

79.69 | 

01 

o 

LD 

00 

on 

o 

st 

st 

lo 

in 

o 

st 

cri 

LD 

LD 

LD 

O 

St 

56.11 | 

st 

CD 

39.52 | 

ID 

o 

p4 

on 

o 

oq 

ID 

oo 

o 

oo 

cri 

907.10 | 

5^ 

st 

CO 

q 

psT 

49.91 | 

q 

ID 

ID 

on 

o 

00 

cq 

CD 

cn 

q 

st 

q 

st 

st 

cn 

px 

cn 

ai 

CD 

q 

00 

319.57 | 

319.57 | 

o 

o 

o 

LD 

LD 

O 

CD 

60.55 | 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

LD 

St 

00 

on 

381.45 | 

o 

o 

o 

CD 

q 

Lri 

on 

ai 

ai 

ori 

LD 

96.40 | 

136.56 | 

ai 

ID 

o 

ID 

on 

in 

in 

lo 

no 

osi 

lo 

CD 

st 

LO 

00 

oo 

00 

ori 

LO 

oo 

00 

00 

q 

cn 

in 

oo 

01 

St 

Psl 

in 

o 

oo 

on 

m 

oq 

on 

st 

oo 

q 

p>i 

oo 

cri 

m 

cn 

on 

d 

st 

1 

q 

ID 

ID 

oo 

q 

O'i 

on 

in 

q 

cri 

on 

cn 

CD 

on 

q 

ID 

CM 

1 

osi 

st 

CD 

q 

cri 

cn 

q 

on 

o 

cn 

st 

cq 

ID 

ID 

q 

PsT 

Osl 

q 

cri 

st 

CD 

o 

ID 

LD 

on 

o 

CD 

ID 

CD 

q 

r-i 

st 

rH 

Osi 

St 

ID 

o 

ori 

cn 

00 

st 

ai 

o 

q 

p>i 

Osl 

rH 

q 

in 

rH 

m 

rH 

q 

in 

rH 

m 

o 

o 

o 

IN 

ID 

LD 

IN 

q 

ID 

ID 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

on 

q 

ai 

st 

on 

m 

q 

ai 

st 

m 

o 

o 

o 

ai 

oq 

CD 

ai 

st 

on 

Osl 

IN 

q 

ai 

00 

rH 

(N 

00 

(N 

rH 

o 

oq 

cn 

on 

on 

o 

in 

O 

o 

lo 

st 

LO 

q 

LO 

CD 

o 

00 

ID 

st 

00 

O'- 

ID 

q 

on 

in 

r< 

on 

CD 

q 

on 

st 

Cn 

pi 

un 

q 

oo 

LD 

St 

o 

o 

st 

LD 

ID 

LD 

o 

o 

CD 

CD 

o 

d 

00 

q 

CD 

on 

ID 

ID 

LD 

q 

st 

CD 

cri 

hs 

q 

LD 

cn 

00 

hs 

co 

00 

on 

on 

psT 

oo 

st 

St 

q 

LD 

o 

o 

CD 

St 

q 

00 

St 

cn 

q 

oo 

p- 

cq 

CD 

rH 

ai 

IN 

o 

on 

rH 

ai 

IN 

O 

on 

o 

o 

o 

St 

CD 

rN 

St 

St 

CO 

IN 

St 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ai 

o 

ori 

o 

on 

ai 

o 

on 

o 

on 

o 

o 

o 

q 

00 

IN 

q 

CD 

o 

st 

q 

oo 

IN 

q 

id 

00 

q 

id 

o 

on 

in 

CM 

CD 

oq 

r-i 

lo 

o 

LO 

00 

O 

O'- 

Osi 

LO 

01 

p» 

o 

00 

p* 

o 

oo 

rv 

LD 

ID 

st 

(N 

cn 

q 

p>i 

on 

on 

st 

on 

st 

ID 

St 

p^ 

on 

st 

oo 

lo 

00 

00 

cri 

on 

CD 

ID 

LD 

cn 

oo 

CD 

on 

cn 

00 

on 

00 

ID 

CD 

on 

ID 

cn 

o 

ID 

cn 

q 

i 

st 

q 

cri 

ID 

q 

osi 

cn 

00 

on 

st 

o 

on 

q 

PsT 

q 

p^ 

st 

CN 

ori 

LD 

o 

o 

q 

ID 

ON 

Osl 

q 

r-i 

CD 

P^ 

d 

St 

O' 

cn 

ai 

00 

o 

on 

oo 

fn 

CD 

ON 

CD 

q 

on 

o 

m 

CO 

q 

on 

o 

m 

o 

o 

o 

on 

ori 

st 

Psl 

on 

on 

st 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

Osl 

ai 

CD 

IN 

Osl 

Psl 

ai 

cd 

IN 

Psl 

o 

o 

o 

CD 

CD 

CD 

CN 

cn 

ai 

CD 

oq 

osi 

Pv 

p? 

00 

o 

rH 

IN 

o 

ai 

Osl 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

'l/l 

c 

o 

01 

rH 

01 

o 

01 

1 

p^ 

Psl 

q 

00 

ai 

00 

00 

ID 

o 

rsi 

on 

cn 

st 

on 

o 

O 

q 

in 

q 

LO 

on 

oo 

q 

on 

LD 

oq 

00 

CD 

rH 

o 

st 

osi 

on 

OSl 

00 

st 

1 

00 

q 

on 

st 

Osl 

o 

ID 

oo 

o 

1 

on 

on 

CD 

Osl 

T—1 

00 

CO 

rH 

on 

q 

rH 

on 

hs 

o 

oq 

ori 

rH 

rsj 

rH 

o 

rH 

cn 

on 

st 

q 

CD 

q 

oo 

CD 

St 

q 

ai 

cn 

CD 

o 

ID 

o 

o 

oo 

q 

ID 

co 

q 

r-i 

ID 

rH 

CO 

q 

r-i 

ID 

rH 

00 

q 

on 

CD 

q 

ID 

ai 

rH 

00 

PSI 

Psl 

ID 

q 

on 

rH 

00 

ai 

o 

q 

co 

st 

psi 

00 

ID 

rH 

o 

o 

id 

st 

rH 

rH 

Psi 

CO 

CO 

LD 

O 

LD 

CD 

oq 

st 

o 

on 

00 

(N 

00 

oo 

st 

Pv 

00 

ID 

O 

O 

o 

ai 

q 

LO 

in 

in 

o 

01 

o 

ID 

1 

p^ 

q 

00 

(N 

00 

oo 

LD 

o 

rsi 

ON 

OSj 

st 

o 

psi 

o 

q 

st 

q 

LO 

on 

in 

q 

on 

LD 

oq 

rsj 

rH 

CD 

rH 

oo 

q 

osi 

on 

CD 

p- 

st 

1 

in 

q 

on 

on 

0M 

o 

rH 

00 

o 

rH 

1 

on 

CD 

cn 

O'i 

CO 

co 

q 

cn 

OSJ 

IN 

St 

q 

ori 

rH 

oo 

q 

cri 

st 

o 

o 

on 

on 

q 

on 

O 

CD 

CD 

o 

q 

ai 

oo 

CD 

o 

ID 

o 

o 

q 

ID 

CO 

on 

CD 

St 

rH 

CO 

on 

CO 

st 

rH 

q 

on 

ON 

ID 

o 

p>i 

oo 

co 

q 

d 

rH 

Psl 

CD 

oo 

st 

st 

on 

T—1 

o 

rsj 

i 

T—1 

IN 

q 

ID 

CO 

st 

rH 

CD 

oq 

ori 

CN 

(N 

ID 

st 

ai 

on 

rH 

on 

cd 

rH 

CO 

Osl 

CD 

00 

on 

rH 

St 

00 

Osl 

Osl 

q 

00 

o 

Osl 

st 

LD 

o 

o 

o 

LD 

q 

ID 

o 

in 

o 

cn 

o 

o 

pi 

p- 

st 

00 

LO 

q 

oo 

q 

00 

st 

o 

o 

CD 

q 

ID 

on 

osi 

on 

on 

oq 

oo 

q 

ID 

ID 

o 

q 

st 

on 

CN 

o 

o 

LD 

CD 

00 

o 

CD 

CO 

CM 

st 

st 

OSJ 

IN 

P^ 

q 

oo 

ai 

5; 

00 

Osl 

st 

CD 

o 

st 

st 

CD 

o 

ai 

CD 

o 

ID 

o 

o 

o 

q 

ID 

CO 

IN 

00 

on 

rH 

CO 

IN 

00 

on 

rH 

IN 

ai 

o 

o 

ID 

IN 

O 

q 

00 

rH 

oo 

st 

st 

o 

on 

ID 

IN 

o 

ai 

ai 

q 

ID 

ai 

q 

rH 

IN 

rN 

ai 

ai 

oq 

st 

st 

on 

IN 

o 

rsi 

st 

ID 

ai 

q 

r-i 

Osl 

rH 

st 

o 

rN 

CN 

on 

q 

IN 

LD 

CD 

P^ 

St 

o 

o 

o 

o 

q 

st 

ss 

in 

CM 

ai 

oo 

o 

p* 

o 

pi 

ID 

st 

00 

00 

q 

oo 

q 

ID 

st 

01 

q 

00 

q 

cn 

o 

LT) 

on 

osi 

on 

oo 

q 

ID 

ID 

q 

oo 

q 

st 

CN 

ori 

CN 

o 

CD 

o 

CD 

3 

LD 

co 

rH 

osi 

Psl 

psi 

Psl 

P'S 

rN 

q 

oo 

in 

CN 

cn 

o 

cn 

CD 

ai 

ID 

q 

oo 

CD 

CD 

O 

ID 

o 

o 

on 

st 

ID 

ai 

ai 

osi 

on 

rH 

ai 

ai 

osi 

on 

rH 

o 

q 

o 

00 

CD 

Psl 

IN 

ai 

CO 

rH 

ID 

o 

00 

IN 

O) 

oo 

ai 

Psl 

O 

r-i 

O 

«M 

rH 

CD 

st 

00 

ai 

q 

oo 

on 

ID 

o 

r-i 

o 

ID 

CN 

IN 

CN 

o 

CD 

CD 

St 

q 

St 

o 

o 

o 

on 

q 

st 

Non-agricultural Demand, MCM 

saujsnpui 

CD 

(N 

o 

01 

o 

o 

00 

o 

o 

o 

o 

oo 

o 

o 

O 

O 

o 

oo 

q 

cn 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

oo 

(N 

o 

o 

o 

o 

Osl 

on 

o 

cn 

on 

o 

oo 

q 

osi 

st 

0v 

o 

O 

O 

O 

rH 

q 

osi 

Psl 

o 

Psl 

rH 

O 

o 

(N 

o 

o 

o 

o 

o 

o 

Osl 

o 

o 

rH 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

00 

q 

d 

00 

q 

d 

St 

o 

IN 

Osl 

o 

rH 

St 

o 

st 

rH 

O 

rH 

q 

St 

ID 

q 

ID 

Osl 

IN 

o 

o 

q 

psl 

q 

psi 

on 

O 

o 

LD 

o 

o 

st 

o 

ai 

o 

o 

ai 

o 

o 

on 

o 

aj!IPI!M 

»—i 

o 

o 

1 

o 

o 

CM 

o 

o 

ON 

o 

o 

1 

o 

o 

on 

o 

o 

OSl 

o 

o 

OSl 

o 

o 

(N 

o 

o 

in 

o 

o 

on 

o 

o 

1 

o 

o 

1 

o 

o 

on 

o 

o 

o 

o 

o 

on 

o 

o 

Osl 

o 

o 

1 

o 

o 

Osl 

st 

o 

in 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

q 

o 

rH 

q 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

(N 

o 

o 

Osl 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

in 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

oo 

rv 

o 

st 

CD 

o 

in 

o 

o 

cn 

o 

st 

oo 

o 

oo 

uo 

o 

on 

00 

o 

00 

in 

o 

o 

oo 

q 

o 

ON 

o 

i 

CM 

st 

i 

oo 

q 

i 

Osl 

st 

o 

00 

CD 

o 

o 

oo 

o 

on 

st 

o 

on 

q 

00 

rH 

q 

CO 

rH 

LD 

O 

o 

ID 

o 

ID 

o 

i^ 

CN 

o 

st 

ID 

o 

oo 

on 

o 

oo 

oo 

o 

CN 

o 

st 

on 

o 

on 

rH 

on 

rH 

o 

o 

CD 

IN 

o 

CO 

q 

r-i 

(N 

st 

oo 

q 

o 

o 

CD 

rH 

o 

ID 

st 

ID 

co 

st 

cd 

o 

o 

00 

oq 

ni 

ai 

q 

ni 

rsj 

T—i 

T—1 

oo 

o 

r-i 

st 

st 

lejny 

Djisauioa 

st 

00 

CT> 
IN 

o 

Osl 

St 

3 

st 

rq 

oo 

rv 

o 

o 

Osj 

o 

q 

q 

o 

cn 

q 

in 

st 

OSl 

00 

o 

oq 

cn 

in 

o 

st 

q 

ID 

o 

ID 

ID 

o 

rH rH O 

q q q 

CO cri rH 

rsi p-. 

LO 

rH 

in 

00 

o 

Osl 

CD 

o 

00 

rH 

ID 

oo 

o 

Osl 

q 

CD 

(N 

o 

on 

ID 

o 

ai ai LD 

oq oq q 

00 00 r-i 

ai 

o 

q 

psi 

T—1 

<N 

CD 

o 

00 

q 

CD 

rH 

o 

cq 

q 

00 

tH 

in 

o 

tH 

ID 

q 

CD 

q 

st 

IN 

IN 

r< 

CD 

q 

ai 

q 

on 

ai 

ueqjn 

ajisauioa 

no 

in 

st 

(N 

o 

o 

o 

o 

LD 

CM 

O 

O 

r>. 

o 

o 

o 

cn 

st 

o 

o 

o 

o 

o 

cn 

o 

o 

o 

o 

rsi 

st 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Osl 

o 

st 

1 

o 

o 

o 

o 

cn 

oq 

P's 

q 

on 

Psl 

o 

o 

o 

o 

o 

o 

on 

st 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

on 

psi 

on 

psi 

st 

q 

st 

CD 

o 

00 

01 

psi 

o 

T—i 

ID 

cn 

ID 

q 

p^ 

Psl 

o 

o 

st 

CD 

o 

st 

q 

r-i 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

ID 

oo 

o 

ID 

st 

st 

SMIAI 

O 

st 

o 

st 

St 

o 

LD 

st 

O 

ID 

st 

O 

in 

st 

o 

00 

st 

o 

cn 

st 

o 

o 

LD 

o 

LD 

O 

LD 

o 

LD 

o 

st 

LD 

o 

ID 

ID 

o 

CD 

ID 

o 

p» 

ID 

o 

oo 

LD 

o 

cn 

ID 

o 



o 

o 

o 

o 

on 

o 

o 

st 

o 

o 

ID 

o 

o 

CD 

o 

o 

p'. 

o 

o 

00 

o 

o 

cn 

o 

o 



o 

o 

o 

o 


o 

o 

st 

o 

o 


ID 

o 

o 

CD 

o 

o 


IN 

o 

o 

00 

o 

o 

ai 

o 

o 

o 

o 

o 

o 

Sub Basin 

(U 

2 

E 

o 

in 


re 

o 

i- 

CU 0) 

o o 

re re 

O O 

10 10 

-C -C 

_re _ro 

75 75 

z z 

CD ai 

-C -C 

6 6 


re 

o 

1- 

T3 T3 

aj aj 

c c 

aj a> 

E E 

U 0 bo 

re re 

LL LL 

re 

o 

1- 

rH rH 

-Q -D 

3 3 

ID ID 

re 

o 

i- 

Psl Psl 

-Q -D 

3 3 

ID ID 

m 

-a 

3 

ID 

River Basin 


75 

o 

1- 

IE 

ro 

CD 

O 

re 

6 

J= 

_ro 

75 

z 

a) 

.c 

6 

75 

5 

CD 

<5 

re 

O 

10 

-C 

_re 

75 

z 

a) 

-C 

6 

C 

re 

co 

Q» 

-]a 

'io 

3 

o 










































































o 


Agricultural Demand, MCM 

Outside Command 

90% 

154.90 | 

281.68 | 

^p 

o 

^p 

Ln 

on 

o 

121.76 | 

85.41 | 

o 

o 

^p 

^p 

112.67 | 

En 

o 

cn 

r< 

m 

IN 

LD 

in 

00 

IN 

LD 

r< 

oo 

o 

oo 

o 

p^ 

q 

P» 

oq 

LD 

m 

on 

q 

LD 

^p 

m 

15.75 | 

474.47 | 

00 

on 

d 

on 

o 

q 

oo 

^p 

00 

oq 

o 

cn 

2,783.58 | 

LD 

on 

d 

00 

q 

on 

^p 

200.60 | 

330.98 | 

m 

^p 

o 

00 

■q 

rH 

fn 

d 

m 

^p 

on 

rn 

207.13 | 

379.32 | 

on 

q 

^p 

^p 

p>i 

128.05 | 

393.55 | 

74.72 | 

tn 

cn 

d 

in 

rH 

o 

q 

on 

m 

m 

cn 

o 

IN 

oo 

o 

cn 

q 

oo 

^p 

o 

^p 

00 

^p 

CN 

IN 

q 

oo 

o 

d 

o 

O'; 

LD 

75% 

150.76 | 

272.86 | 

o 

q 

d 

CD 

*cp 

cn 

on 

LD 

on 

112.37 | 

80.73 | 

00 

oo 

o 

in 

on 

o 

106.01 | 

cn 

p>i 

00 

cn 

LD 

cn 

LD 

IN 

15.75 | 

98.67 | 

T—i 

IS) 

T—i 

T—i 

472.10 | 

00 

^p 

o 

m 

14.49 | 

433.25 | 

127.23 | 

in 

CN 

■vP 

^p 

850.70 | 

2,572.15 | 

o 

d 

^p 

q 

'vp 

183.32 | 

312.77 | 

o 

T—i 

1 

cn 

no 

i 

oo 

on 

q 

d 

cn 

IN 

195.68 | 

361.05 | 

^p 

q 

LD 

q 

123.27 | 

pv 

o 

Pv 

m 

71.93 | 

3,915.63 | 

o 

q 

m 

on 

oo 

LD 

19.53 | 

18.28 | 

q 

cn 

on 

m 

LD 

12.39 | 

o 

o 

00 

rsi 

oo 

o 

LD 

50% 

143.66 

258.19 

00 

o 

d 

Ln 

LD 

cn 

d 

98.64 

o 

LD 

LD 

on 

oo 

S 

93.60 

o 

q 

LD 

^r 

o 

rn 

in 

IN 

oo 

q 

q 

uS 

oo 

LD 

cn 

d 

CN 

p4 

O 

^p 

q 

^p 

^p 

P- 

q 

373.55 

m 

LD 

d 

o 

LD 

00 

on 

766.71 

2,258.08 

LD 

q 

00 

q 

00 

on 

oo 

Ln 

^p 

q 

00 

on 

q 

CN 

on 

o 

d 

^p 

264.52 

177.37 

332.55 

o 

cn 

p^ 

on 

rn 

on 

LD 

115.70 

334.56 

67.52 

3,548.71 

^p 

q 

00 

^p 

^p 

LD 

oo 

LD 

P'i 

00 

o 

p^ 

on 

on 

q 

rsj 

11.63 

oo 

CD 

cn 

o 

un 

25% 

140.26 | 

250.94 | 

Ln 

00 

oo 

on 

cn 

00 

LD 

IN 

91.02 | 

Ln 

d 

LD 

o 

LD 

on 

on 

Ln 

q 

d 

00 

on 

in 

LD 

oo 

o 

cn 

d 

LO 

rn 

IN 

IN 

on 

IN 

12.34 | 

p^ 

in 

cn 

o 

d 

cn 

m 

o 

in 

on 

^p 

^p 

LD 

o 

^p 

11.64 | 

339.80 | 

q 

d 

cn 

o 

q 

^p 

on 

723.10 | 

2,084.74 | 

D 

00 

cn 

cn 

LD 

on 

144.07 | 

268.58 | 

LD 

q 

p'i 

rH 

rH 

o 

o 

^p 

00 

q 

d 

^p 

IN 

167.94 | 

317.35 | 

q 

d 

on 

oo 

m 

111.63 | 

315.84 | 

65.14 | 

IN 

q 

in 

q 

rn 

^p 

LD 

LD 

^P 

LD 

oo 

LD 

17.68 | 

16.56 | 

oo 

O'. 

Ln 

on 

LD 

q 

on 

IN 

11.22 | 

25.35 | 

LD 

Ln 

^p 

Inside Command 

90% 

o 

o 

o 

o 

o 

o 

IN 

CM 

o 

o 

o 

o 

84.34 

o 

o 

o 

00 

^p 

p>i 

621.31 

00 

LD 

on 

on 

53.67 

1,408.96 

77.53 

292.27 

279.61 

o 

ON 

o 

o 

o 

o 

164.89 

(N 

cn 

on 

q 

rsi 

LD 

m 

IN 

^p 

00 

1,024.58 

225.75 

111.93 

rH 

O'. 

■xP 

IN 

on 

rH 

O 

LD 

q 

68.57 

m 

p^ 

in 

cn 

m 

o 

o 

q 

r-i 

373.51 

^p 

o 

LD 

1 

1 

LO 

IN 

on 

o 

■xp 

(N 

O 

00 

m 

rH 

q 

00 

in 

q 

rH 

O 

O 

o 

O 

o 

o 

LD 

Pv 

00 

oo 

m 

o 

o 

IN 

O'. 

rsi 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

75% 

o 

o 

o 

o 

o 

o 

UO 

IN 

o 

o 

o 

o 

o 
oq 
r n 
in 

o 

o 

o 

on 

cn 

LD 

572.95 | 

on 

cn 

^p 

d 

1,299.57 | 

in 

p- 

o 

in 

266.81 | 

255.27 | 

00 

o 

o 

o 

o 

150.98 | 

oo 

q 

on 

57.25 | 

128.94 | 

o 

rsi 

935.84 | 

217.33 | 

106.32 | 

O 

q 

rsi 

IN 

IN 

rH 

O 

q 

on 

66.01 | 

m 

q 

IN 

LD 

m 

o 

T—1 

rvj 

i 

o 

q 

d 

^p 

on 

LD 

q 

d 

m 

IN 

q 

■xp 

o 

on 

o 

558.59 | 

1,389.64 | 

o 

o 

o 

o 

o 

o 

85.45 | 

m 

o 

o 

q 

rsi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

50% 

o 

o 

o 

o 

o 

o 

Ln 

o 

o 

o 

o 

68.25 | 

o 

o 

o 

LD 

503.47 | 

CN 

43.48 | 

00 

o 

IN 

rH 

61.00 | 

229.94 | 

220.03 | 

LD 

O 

o 

o 

o 

130.79 | 

cn 

o 

49.34 | 

111.12 | 

p' 

oq 

m 

rn 

(N 

o 

00 

203.99 | 

97.59 | 

20.16 | 

o 

m 

o 

LD 

q 

LD 

JD 

o 

m 

o 

o 

313.77 | 

oo 

d 

^p 

q 

^p 

CN 

o 

o 

^p 

m 

rH 

00 

IN 

00 

IN 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

oo 

m 

o 

o 

un 

q 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

25% 

o 

o 

o 

o 

o 

o 

rN 

o 

o 

o 

o 

62.94 

o 

o 

o 

LD 

ID 

LD 

o 

LD 

^P 

rn 

d 

p» 

o 

o 

1,052.99 

LD 

q 

Ln 

m 

209.09 

200.10 

<sP 

o 

o 

o 

o 

119.39 

q 

LD 

oq 

^p 

^p 

m 

o 

o 

oo 

ps. 

734.69 

196.82 

92.94 

cn 

q 

oo 

o 

o 

cn 

oq 

00 

d 

m 

O 

00 

^p 

o 

o 

o 

293.92 

45.53 

LD 

^p 

CN 

o 

505.86 

1,224.82 

o 

o 

o 

o 

o 

o 

on 

p>i 

IN 

m 

o 

o 

IN 

q 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Non-agricultural Demand, MCM 

saujsnpui 

LD 

LD 

o 

CM 

no 

o 

cn 

*cp 

o 

o 

in 

1 

o 

Ln 

o 

o 

Ln 

on 

o 

OM 

IN 

O 

LD 

O 

o 

o 

o 

o 

m 

rn 

in 

rH 

O 

o 

LD 

o 

(N 

O 

o 

on 

q 

LD 

Ln 

o 

on 

o 

o 

LD 

Pv 

o 

q 

o 

o 

o 

cn 

o 

LD 

CO 

ui 

m 

o 

o 

on 

o 

o 

m 

rH 

O 

o 

rH 

O 

T—1 

1 

o 

LD 

on 

o 

IN 

rH 

O 

rH 

O 

^p 

o 

o 

m 

o 

o 

^p 

o 

o 

m 

■xp 

o 

oo 

o 

o 

IN 

rH 

rn 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

| OO’O 

aj!IPI!M 

i 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

| OO’O 

O 

o 

| OO’O 

o 

o 

o 

T—1 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

IN 

q 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

P^ 

O 

o 

o 

o 

LO 

T—1 

(N 

o 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

^p 

rQ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rn 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

o 

o 

r- i 

LD 

no 

LD 

Ln 

LD 

o 

o 

^p 

rsi 

in 

m 

o 

oo 

id 

rsi 

CN 

o 

LD 

ON 

on 

o 

LD 

o 

00 

q 

d 

m 

LD 

on 

o 

m 

in 

rH 

cn 

cn 

o 

m 

^P 

cn 

q 

rsi 

o 

in 

o 

m 

q 

rsi 

LD 

rsi 

o 

cn 

o 

00 

m 

d 

rH 

q 

in 

IN 

on 

cn 

o 

LD 

IN 

m 

o 

rsi 

LD 

IN 

rsi 

rH 

on 

oo 

cn 

q 

on 

cn 

IN 

on 

q 

r-i 

■xp 

q 

on 

m 

q 

oo 

q 

■xp 

00 

o 

o 

q 

r-i 

IN 

q 

r-i 

cn 

q 

m 

o 

cn 

o 

o 

rH 

O 

oo 

o 

o 

o 

LD 

o 

m 

o 

o 

oo 

o 

o 

oo 

o 

o 

|ejnu 

Djisauioa 

T—1 
T—1 

CD 

o 

q 

oo 

IN 

q 

LD 

in 

cn 

o 

^p 

T—i 

r\j 

oo 

LD 

r< 

IN 

on 

O 

q 

Ln 

00 

o 

in 

IN 

in 

cn 

o 

m 

o 

cn 

CN 

m 

LD 

10.11 

(N 

00 

T—1 
T—1 

rH 

on 

LD 

in 

q 

on 

o 

q 

q 

o 

IN 

00 

in 

cn 

o 

on 

IN 

m 

q 

^p 

m 

rH 

00 

IN 

CN 

on 

pv 

on 

LD 

oq 

00 

^P 

Pv 

^P 

IN 

^p 

LD 

00 

oq 

LD 

q 

^p 

LD 

o 

m 

oo 

LD 

IN 

q 

LO 

IN 

00 

on 

IN 

o 

o 

on 

o 

LD 

rH 

O 

^p 

rH 

O 

oo 

o 

LD 

(N 

o 

m 

o 

o 

IN 

rH 

O 

on 

o 

ueqjn 

DIJSaiUOQ 

O 

o 

o 

■xf 

oo 

o 

on 

q 

rn 

LD 

oq 

o 

o 

o 

T—1 

<N 

o 

r< 

LD 

q 

on 

o 

o 

o 

o 

o 

o 

o 

LD 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LO 

d 

cn 

d 

O 

o 

o 

m 

cn 

O 

O 

o 

o 

o 

o 

cn 

q 

rH 

q 

cn 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

O 

LD 

m 

m 

p^ 

q 

^p 

o 

o 

o 

o 

o 

o 

^p 

pv 

o 

o 

o 

cn 

q 

on 

o 

o 

o 

o 

o 

o 

O 

o 

o 

cn 

oq 

rn 

m 

o 

o 

o 

o 

o 

o 

O 

O 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

SMIAI 

o 

o 

Ln 

o 

LD 

o 

IN 

o 

oo 

o 

cn 

o 

o 

o 

o 

o 


o 

o 

m 

o 

LD 

O 

p- 

o 

oo 

o 

cn 

o 

o 

on 

o 

on 

o 

o 


m 

on 

o 

^p 

m 

o 

m 

o 

LD 

O 

o 

00 

on 

o 

cn 

on 

o 

o 

^p 

o 

^p 

o 

o 

m 

^p 

o 

^p 

^p 

o 

m 

^p 

o 

LD 

^p 

o 


IN 

^p 

o 

00 

^p 

o 

cn 

^p 

o 

o 

m 

o 

m 

o 

un 

o 

Ln 

o 

^p 

Ln 

o 

un 

un 

o 

Sub Basin 

Sub 3 Total 

Sub 4 

Sub 4 Total 

Sub 5 

Sub 5 Total 

Sub 6 

River Basin 







































































Agricultural Demand, MCM 

Outside Command 

90% 

35.91 | 

73.51 | 

on 

q 

on 

ID 

in 

in 

00 

00 

34.15 | 

114.22 | 

00 

on 

00 

ID 

o 

in 

in 

on 

in 

O'- 

on 

47.53 | 

107.47 | 

O'- 

in 

2 

in 

oq 

on 

00 

in 

1,526.09 | 

o 

cn 

00 

in 

IN 

cn 

o 

IN 

oo 

D 

ID 

on 

o 

LD 

q 

CN 

ID 

ID 

q 

q 

Lfi 

on 

00 

q 

00 

oq 

cn 

cn 

ai 

CD 

00 

ai 

00 

o 

o 

10.62 | 

q 

Lfi 

§ 

CD 

q 

2 

IN 

CD 

o 

IN 

202.83 | 

202.83 | 

106.76 | 

o 

^1- 

00 

CD 

IN 

IN 

q 

DJ 

ai 

in 

rN 

in 

LD 

on 

oo 

rN 

o 

rv 

■vf 

in 

ID 

oo 

cn 

id 

oo 

■xf 

CN 

on 

on 

G] 

T—1 

1 

rH 

o 

ID 

00 

q 

on 

o 

ID 

'vt; 

in 

oo 

o 

2 

CM 

CD 

CD 

oo 

on 

in 

o 

1 

in 

CD 

on 

in 

in 

CN 

cn 

in 

on 

o 

00 

cn 

1 

d 

IN 

CD 

on 

00 

rH 

cn 

PM 

pci 

IN 

o 

oo 

o 

IN 

CN 

■xT 

rH 

D 

CD 

ID 

■vf 

on 

o 

CN 

q 

ID 

CN 

ID 

o 

T—1 

T—l 

CN 

q 

Lfi 

CD 

CN 

ID 

CD 

00 

00 

i 

i 

ID 

q 

ai 

00 

ai 

oo 

o 

o 

cn 

ID 

o 

rH 

cn 

q 

Lfi 

rH 

CD 

o 

on 

rH 

T—1 

T—1 

o 

oq 

IN 

on 

o 

IN 

ai 

o 

PM 

o 

PM 

ai 

o 

PM 

o 

PM 

on 

q 

Lfi 

o 

ai 

on 

00 

o 

ID 

CD 

IN 

00 

CN 

■xf 

CN 

on 

oq 

ori 

o 

in 

LD 

d 

ID 

ID 

IN 

IN 

m 

CD 

ID 

00 

2 

oo 

in 

o 

2! 

00 

IN 

on 

o 

cn 

O 

q 

00 

o 

in 

cri 

on 

IN 

cn 

CD 

O 

oo 

in 

in 

00 

q 

on 

00 

q 

on 

in 

2 

cn 

cn 

00 

PM 

rH 

rH 

in 

pci 

PM 

o 

o' 

rH 

CD 

o 

O 

O 

CD 

CD 

IN 

o 

00 

q 

Lfi 

- 

00 

q 

Lfi 

CD 

IN 

q 

00 

oo 

q 

IN 

oo 

ai 

on 

IN 

ai 

00 

o 

o 

O 

ID 

o 

CD 

Lfi 

ID 

q 

oo 

IN 

on 

IN 

IN 

IN 

q 

CD 

o 

on 

o 

o 

PM 

o 

on 

o 

o 

PM 

o 

q 

on 

o 

D 

q 

00 

Dl 

Lfi 

IN 

00 

oq 

CN 

2 

in 

pm 

i 

on 

o 

■xT 

ID 

on 

in 

LO 

m 

on 

on 

d 

in 

in 

oo 

o 

on 

in 

LO 

o 

1 

'3- 

o 

in 

in 

01 

00 

oo 

on 

cn 

00 

o 

O 

ID 

ID 

■vf 

oo 

on 

o 

o 

■xt- 

cn 

cn 

in 

CD 

o 

in 

cn 

d 

fsi 

o 

in 

cn 

CD 

on 

Pel 

CD 

pci 

IN 

on 

rH 

IN 

Lfi 

in 

q 

cn 

m 

o 

cn 

T—1 

(N 

t—1 

D 

m 

CD 

D 

o 

o 

(N 

D 

ID 

IN 

rH 

LD 

'nT 

<N 

1 

1 

5 

Lfi 

00 

o 

CN 

2 

oo 

T—1 

uo 

T—1 

T—l 

o 

oq 

ai 

00 

q 

ai 

00 

o 

o 

on 

■= 3 - 

o 

rH 

CD 

id 

rH 

IN 

oq 

osi 

rH 

cn 

CD 

rH 

00 

q 

IN 

on 

cn 

CD 

ai 

q 

00 

ai 

rH 

ai 

q 

00 

ai 

rH 

ID 

q 

osi 

o 

00 

00 

o 

oo 

2 

■xf 

IN 

00 

q 

on 

CN 

on 

q 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

'l/l 

c 

o 

01 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

■xt- 

1 

o 

o 

o 

o 

00 

CN 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

CD 

0v 

o 

o 

o 

o 

o 

in 

o 

o 

o 

o 

o 

o 

o 

PM 

pn 

pci 

cn 

PM 

cn 

pci 

CD 

q 

CD 

o 

oo 

on 

on 

o 

IN 

cn 

rH 

o 

on 

o 

D 

O 

o 

O 

O 

o 

on 

rv 

o 

on 

o 

o 

o 

o 

o 

CD 

q 

O 

O 

o 

IN 

00 

CD 

cn 

o 

o 

IN 

o 

CD 

O 

00 

CD 

cn 

■xf 

00 

■xf 

q 

rH 

q 

CN 

IN 

■vf 

CD 

ID 

O 

o 

ID 

PM 

ID 

ID 

ID 

PM 

ID 

ID 

CD 

Lfi 

ID 

on 

CD 

IN 

ai 

on 

CN 

ID 

(N 

o 

in 

rs 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

00 

cn 

01 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

rN 

o 

o 

o 

o 

cn 

■=t 

o 

o 

o 

o 

o 

o 

o 

rH 

CN 

00 

PM 

CD 

ai 

cn 

CD 

cn 

IN 

on 

o 

o 

IN 

cn 

rH 

O 

on 

o 

D 

O 

o 

o 

o 

o 

on 

rv 

o 

on 

o 

o 

o 

o 

o 

CD 

q 

o 

o 

o 

ID 

00 

CD 

cn 

o 

o 

ID 

O 

CD 

00 

rN 

CD 

CD 

■xl- 

00 

on 

q 

rH 

q 

CN 

D 

CD 

ID 

O 

o 

ID 

O 

ID 

ID 

ID 

q 

id 

ID 

oo 

q 

Lfi 

CD 

CN 

CD 

on 

q 

ai 

IN 

rH 

■xf 

D 

CN 

o 

o 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

cn 

o 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

o 

o 

o 

o 

in 

o 

o 

o 

o 

o 

o 

o 

rH 

rH 

in 

CD 

PM 

PM 

00 

00 

rH 

q 

in 

m 

IN 

on 

cn 

CD 

cn 

o 

on 

o 

D 

o 

o 

o 

o 

o 

2 

o 

o 

o 

o 

o 

o 

ID 

o 

o 

o 

cn 

rN 

CD 

cn 

o 

o 

O 

o 

CD 

2 

CD 

cn 

oo 

cn 

q 

CTj 

o 

CD 

ID 

O 

o 

ai 

q 

ID 

ai 

q 

ID 

cn 

Lfi 

LD 

CD 

oo 

ai 


CN 

o 

ss 

in 

CM 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ID 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rN 

o 

o 

o 

o 

CD 

o 

o 

o 

o 

o 

o 

o 

O 

00 

in 

in 

PM 

00 

o 

o 

rH 

in 

on 

IN 

oci 

o 

cn 

CD 

cn 

o 

on 

o 

CD 

o 

o 

o 

o 

o 

2 

o 

o 

o 

o 

o 

o 

^r 

o 

o 

o 

ID 

IN 

CD 

cn 

o 

o 

CD 

q 

Lfi 

oo 

CD 

CD 

CD 

oo 

CD 

q 

CN 

ID 

q 

CD 

ID 

o 

o 

m 

PM 

ID 

pn 

PM 

ID 

LD 

id 

O 

CD 

ai 

IN 

O 

osi 

o 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0M 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

on 

o 

o 

ON 

o 

o 

o 

o 

o 

CO 

q 

d 

o 

q 

d 

PM 

IN 

o 

CN 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

■xf 

O 

o 

o 

o 

cn 

o 

on 

CN 

o 

cn 

ID 

o 

D 

o 

o 

rH 

O 

o 

o 

o 

CD 

o 

o 

oq 

rH 

oq 

rH 

■vf 

q 

on 

O 

q 

CN 

CN 

r-i 

D 

o 

o 

on 

on 

o 

aj!IPI!M 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ID 

rH 

O 

o 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

O 

O 

o 

CN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

PM 

rH 

d 

PM 

rH 

O 

CN 

o 

o 

o 

o 

O 

o 

CN 

o 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CN 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

PM 

00 

00 

P0 

in 

cn 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

oq 

IN 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

oq 

IN 

rH 

CO 

oq 

IN 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

CD 

1 

o 

o 

CN 

o 

o 

CN 

o 

id 

on 

o 

01 

1 

o 

■xf 

oo 

o 

■5J- 

o 

on 

CN 

o 

o 

o 

ON 

o 

in 

in 

o 

1 

CD 

o 

00 

o 

in 

in 

o 

CD 

on 

on 

1 

o 

rH 

00 

IN 

rH 

IN 

PM 

pn 

CN 

o 

CN 

on 

o 

CN 

rH 

O 

cn 

on 

o 

ID 

on 

o 

ID 

rH 

O 

rH 

CN 

O 

CD 

rH 

O 

ID 

on 

o 

CN 

o 

o 

on 

o 

oo 

ID 

o 

oo 

CN 

o 

CN 

o 

"sf 

o 

ID 

Pv 

o 

cn 

CN 

o 

00 

on 

o 

o 

CN 

o 

ID 

o 

tH 

tH 

UD 

tH 

tH 

VD 

CD 

q 

00 

00 

CN 

CD 

■xf 

o 

CN 

IN 

o 

lejny 

Djisauioa 

in 

CN 

o 

CM 

on 

o 

ON 

on 

o 

ID 

m 

o 

o 

on 

o 

T—1 

ro 

o 

in 

on 

o 

in 

o 

on 

0M 

o 

cn 

o 

cn 

00 

o 

on 

o 

CD 

0v 

o 

00 

CD 

on 

on 

o 

(N 

o 

in rN 
IN ^ CN 
in pm o 
rH 00 

PM 

CN 

m 

o 

cn 

rH 

O 

cn 

m 

o 

CN 

ID 

o 

CN 

CN 

O 

on 

on 

o 

on 

CN 

o 

o 

ID 

o 

ID 

on 

o 

on 

o 

CN 

rv 

o 

on 

on 

o 

o 

on 

o 

oo 

ID 

o 

cn 

o 

ID 

o 

CD 

ID 

o 

on 

on 

o 

CN 

CN 

O 

in in on 

q q in 

00 00 Ofi 

■vf 

o 

on 

CD 

oq 

'Cf 

ai 

o 

o 

CN 

ueqjn 

DliSaiUOQ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

O 

o 

d 

IN 

CD 

pn 

PM 

o 

o 

o 

on 

q 

O 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

cn 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

PM 

q 

ID 

PM 

q 

ID 

o 

o 

o 

■vf 

IN 

o 

oo 

LD 

o 

o 

o 

o 

o 

o 

SMIAI 

to 

LD 

o 

in 

id 

o 

00 

id 

o 

01 

LD 

o 

o 

ID 

O 

ID 

O 

2 

o 

on 

CD 

O 

CD 

O 

in 

CD 

O 

ID 

CD 

O 

in 

CD 

O 

oo 

CD 

O 

cn 

CD 

O 

o 

in 

o 

in 

o 

2 

o 



o 

o 

o 

o 

o 

o 

o 

o 

ID 

O 

O 

CD 

O 

O 

IN 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

o 

o 

on 

o 

o 

ID 

O 

CD 

o 

IN 

o 

oo 

o 

cn 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

ID 

O 

O 

Sub Basin 

ro 

o 

1- 

ID 

-D 

3 

in 


ro 

o 

l- 

ro ro 

D D 

ro ro 

o. a. 


‘ro 

ro 

Q. 

3 

CC 

River Basin 


"ro 

£ 

c 

"to 

ro 

CD 

<v 

;a 

"to 

3 

O 

ro 

D 

ro 

CL 

ro 

l 

ro 

ro 

Q. 

‘ro 

ro 

Q. 

3 

CC 










































































Agricultural Demand, MCM 

Outside Command 

o 

On 

oo 

oo 

ai 

LD 

33.97 | 

fN 

d 

on 

00 

^p 

o 

o 

o 

On 

o 

q 

^p 

q 

un 

d 

on 

00 

q 

it 

on 

D 

00 

q 

it 

on 

D 

1^ 

O 

D 

D 

q 

oo 

^p 

q 

an 

q 

^p 

^p 

o 

on 

66.40 | 

an 

oo 

an 

D 

un 

o 

un 

o 

D 

51.36 | 

o 

q 

o 

D 

00 

*t 

un 

rH 

^p 

24.72 | 

an 

oo 

n-i 

^p 

an 

rxi 

^p 

D 

o 

ori 

on 

00 

on 

0xi 

175.21 | 

456.92 | 

D 

q 

oo 

D 

D 

^P 

m 

q 

oo 

1^ 

D 

oo 

q 

D 

q 

oo 

00 

q 

D 

D 

o 

oo 

o 


^p 

o 

u-i 

^p 

u-i 

D 

56.21 | 

D 

u> 

an 

mi 

00 

in 

rm 

rH 

q 

ai 

LD 

00 

■xP 

on 

on 

CT> 

D 

oo 

on 

o 

q 

o 

o 

o 

CM 

CD 

o 

D 

on 

0M 

o 

o 

d 

on 

00 

oq 

00 

OM 

D 

00 

oq 

00 

PM 

D 

T—1 

o 

CD 

rH 

an 

00 

00 

1 

st 

°9 

on 

^p 

q 

an 

q 

px. 

o 

ID 

D 

on 

q 

an 

on 

oo 

on 

o 

PM 

PM 

T—1 

o 

D 

t— i 

t— i 
LD 

on 

rH 

ori 

o 

rH 

o 

q 

*t 

un 


PM 

D 

■xp 

PM 

q 

rxi 

on 

D 

q 

rxi 

^p 

on 

q 

pm 

on 

PM 

q 

0xi 

*t 

q 

*t 

Px 

rH 

PM 

o 

un 

un 

*t 

D 

q 

p^ 

PM 

^p 

on 

D 

^p 

00 

rH 

an 

■xP 

mi 

rH 

q 

r-i 

PN 

o 

00 

on 

o 

o 

D 

D 

q 

ai 

D 

on 

un 

o 

(N 

an 

■xP 

mi 

^p 

q 

ori 

rsi 

^P 

D 

o 

rH 

ui 

un 

rH 

■xP 

o 

un 

^r 

q 

't 

oo 

o 

in 

UD 

m 

q 

D 

o 

00 

on 

D> 

q 

o 

o 

o 

oo 

o 

00 

D 

q 

d 

D 

q 

00 

on 

PM 

Px 

d 

O 

D 

PM 

Px 

d 

O 

D 

co 

un 

Px 

oo 

an 

D 

^P 

oq 

D 

q 

un 

D 

Px 

an 

D 

o 

o 

«t 

an 

un 

1^ 

1^ 

o 

D 

un 

^p 

o 

PM 

PM 

on 

un 

rH 

o 

^p 

^P 

^p 

^p 

^P 

D 

on 

D 

O 

O 

on 

rx. 

rH 

rH 

O 

r-i 

un 

o 

D 

fN 

o 

D 

ori 

on 

D 

oo 

an 

an 

o 

r< 

o 

ai 

un 

00 

D 

an 

o 

an 

q 

^p 

D 

q 

D 

ori 

D 

q 

un 

D 

q 

oo 

00 

ai 

in 

CM 

o 

oo 

■xP 

m 

D 

D 

rsi 

on 

q 

mi 

on 

on 

q 

OM 

o 

o 

o 

1 

00 

o 

oq 

LT) 

D 

q 

on 

0M 

un 

o 

oo 

on 

un 

00 

00 

cn 

un 

un 

00 

00 

on 

un 

T—1 

oq 

in 

LO 

D 

00 

1 

D 

on 

un 

^p 

PM 

oq 

PM 

s 

un 

D 

PM 

q 

an 

on 

o 

q 

an 

PM 

an 

un 

o 

D 

o 

un 

D 

rH 

pm 

o 

rH 

D 

q 

PM 

un 

an 

q 

ori 

rH 

on 

■xP 

PM 

q 

pxi 

on 

D 

rH 

Oxi 

un 

pm 

on 

o 

0xi 

00 

q 

PM 

Px 

rH 

D 

q 

an 

5 

1^ 

q 

p^ 

PM 

on 

q 

ori 

on 

o 

o 

00 

rH 

CD 

T—1 

(N 

1 

D 

o 

(N 

D 

^p 

pxi 

on 

ai 

un 

D 

q 

Pxi 

D 

o 

o 

(N 

D 

^p 

r-i 

^P 

D 

mi 

D 

mi 

D 

^p 

q 

rsi 

un 

D 

^p 

mi 

^p 

i^ 

■xP 

mi 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

in 

c 

o 

on 

*t 

q 

ai 

on 

CM 

T—1 
T—1 

o 

o 

o 

o 

on 

on 

on 

q 

rxi 

o 

^p 

(N 

St 

d 

OM 

U> 

q 

OM 

on 

oq 

OM 

un 

T—1 

un 

on 

T—1 

un 

T—1 

un 

on 

T—1 

o 

o 

o 

LO 

o 

o 

o 

o 

o 

o 

o 

q 

T—1 

q 

oo 

q 

o 

un 

an 

q 

ID 

o 

o 

o 

00 

o 

un 

rH 

00 

o 

un 

rH 

an 

D 

on 

rH 

Pxi 

o 

q 

PM 

oo 

O 

O 

o 

00 

ori 

PM 

PM 

PM 

PM 

o 

PM 

00 

o 

o 

o 

O 

un 

ui 

on 

q 

on 

o 

rH 

q 

mi 

on 

D 

r-i 

o 

o 

o 

D 

o 

D 

rH 

rsi 

oo 

D 

ori 

D 

o 

q 

ui 

o 

o 

o 

T—1 

o 

i 

i 

an 

q 

ui 

in 

rrn 

o 

1 

d 

■3- 

LD 

CM 

t—1 

o 

o 

o 

o 

^p 

on 

on 

1 

o 

00 

cn 

O'. 

osi 

<t 

CT> 

D 

d 

OM 

q 

OM 

On 

q 

*t 

q 

un 

on 

*t 

q 

un 

on 

o 

o 

o 

on 

o 

on 

o 

o 

o 

o 

o 

o 

D 

q 

o 

q 

*t 

q 

i 

an 

q 

Px 

q 

ID 

o 

o 

o 

PM 

o 

un 

rH 

PM 

o 

un 

00 

D 

O 

rH 

rxi 

an 

D 

ori 

o 

oq 

■xP 

o 

o 

o 

un 

oq 

ori 

00 

rH 

PM 

PM 

PM 

q 

00 

o 

o 

o 

£p 

ui 

o 

q 

mi 

rm 

on 

o 

rm 

■xP 

mi 

o 

D 

r-i 

o 

o 

o 

D 

o 

on 

rH 

rsi 

on 

D 

ori 

un 

o 

on 

't 

ui 

o 

o 

o 

on 

rx 

o 

rH 

on 

oq 

ui 

o 

in 

o 

ID 

D 

rx 

o 

o 

o 

o 

On 

■xp 

o 

on 

r< 

D 

o 

d 

on 

O 

fN 

st 

st 

q 

o 

oq 

00 

o 

oq 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

un 

D 

q 

^t 

D 

q 

D 

q 

^p 

un 

ID 

o 

o 

o 

q 

PM 

q 

rH 

D 

D 

^P 

O 

Pxi 

un 

D 

D 

q 

^P 

o 

o 

o 

oo 

ori 

f 

q 

rH 

PM 

00 

D 

o 

o 

o 

^P 

q 

ui 

un 

ID 

D 

o 

5? 

00 

q 

o 

o 

o 

un 

o 

an 

o 

q 

on 

o 

^P 

q 

ui 

o 

o 

o 

an 

o 

00 

q 

ui 

ss 

in 

CM 

oo 

LO 

oo 

CT> 

o 

o 

o 

o 

CD 

on 

d 

o 

r< 

un 

D 

mi 

D 

D> 

st 

q 

on 

on 

ID 

Px 

T—1 

on 

on 

ID 

Px 

T—1 

o 

o 

o 

an 

q 

o 

o 

o 

o 

o 

o 

un 

q 

un 

q 

on 

q 

^p 

00 

f 

ID 

o 

o 

o 

oo 

oq 

^p 

00 

q 

It 

rH 

D 

D 

o 

pxi 

^p 

D 

^P 

q 

^P 

o 

o 

o 

O 

oq 

ori 

un 

oq 

rH 

PM 

D 

px! 

■?r 

o 

o 

o 

an 

u-i 

D 

D 

o 

^p 

q 

o 

o 

o 

un 

o 

o 

^P 

q 

q 

O 

q 

ui 

o 

o 

o 

D 

o 

o 

D 

q 

ui 

Non-agricultural Demand, MCM 

saujsnpui 

on 

o 

o 

oo 

1 

o 

*t 

o 

o 

U> 

o 

o 

1 

o 

o 

CM 

O 

o 

st 

O 

o 

OM 

O 

o 

cn 

o 

o 

PM 

T—1 

d 

PM 

T—1 

P^ 

o 

o 

o 

o 

o 

o 

oo 

o 

o 

o 

o 

o 

o 

o 

o 

00 

o 

o 

o 

o 

o 

D 

o 

o 

D 

o 

o 

un 

o 

o 

D 

PM 

o 

o 

q 

o 

o 

o 

o 

rH 

O 

o 

an 

00 

o 

O 

O 

O 

o 

o 

o 

O 

o 

o 

rH 

q 

d 

un 

q 

rH 

o 

o 

o 

o 

o 

o 

an 

■xP 

rH 

rH 

an 

o 

on 

D 

r-i 

D 

rH 

mi 

on 

o 

on 

un 

q 

r-i 

O 

un 

o 

rsi 

o 

o 

o 

o 

o 

o 

o 

(N 

o 

oo 

rsi 

o 

aj!IPI!M 

o 

o 

o 

*t 

o 

o 

on 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0M 

o 

o 

sf 

o 

o 

on 

PM 

o 

on 

PM 

d 

on 

o 

o 

D 

o 

o 

1 

o 

o 

^p 

o 

o 

^p 

o 

o 

00 
T—1 

d 

Px 

o 

o 

un 

o 

o 

on 

T—1 

o 

on 

o 

o 

on 

o 

o 

un 

o 

d 

on 

o 

o 

D 

o 

o 

■xP 

o 

o 

o 

o 

oo 

o 

o 

un 

o 

o 

q 

o 

an 

D 

o 

o 

o 

o 

o 

o 

rH 

O 

O 

o 

o 

o 

rH 

O 

O 

rH 

O 

o 

o 

o 

o 

o 

o 

rH 

O 

O 

rH 

O 

o 

o 

o 

o 

o 

rH 

O 

o 

mi 

O 

o 

PN 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

npojsaAn 

CM 
D 
r-i 

1 

rx 

o 

*t 

D 

o 

oo 

o 

D 

1 

o 

CM 

un 

o 

o 

q 

o 

00 

o 

Px. 

T—1 

on 

Px. 

T—1 

on 

st 

0M 

o 

an 

1 

o 

oo 

o 

o 

o 

on 

o 

an 

q 

d 

an 

PM 

o 

PM 

PM 

o 

rH 

q 

d 

oo 

o 

PM 

q 

rH 

o 

o 

on 

PM 

o 

on 

o 

on 

"t 

o 

on 

on 

o 

it 

o 

oo 

o 

oo 

q 

rH 

oo 

q 

ID 

D 

on 

o 

cn 

un 

o 

00 

on 

o 

on 

PN 

o 

PN 

■xP 

o 

oo 

D 

o 

00 

o 

o 

o 

^p 

o 

an 

un 

o 

an 

o 

on 

o 

D 

oo 

o 

an 

D 

o 

00 

q 

lejny 

Djisauioa 

in 

D 

^p 

LO 

PSj 

00 

D 

un 

o 

1 

On 

o 

q 

on 

cn 

o 

st 

st 

00 00 D 

t— i t— i un 

mi mi o 

PM PM 

an 

un 

o 

PM 

1 

o 

on 

o 

o 

o 

o 

T—1 

PM 

D 

q 

o 

D 

o 

D 

oo 

on 

q 

un 

q 

00 

«t 

*t 

^p 

un 

o 

an 

o 

PM 

PM 

o 

D 

on 

D 

un 

o 

PM Un rH 

q *t q 
id ^ d 

rH 


PN 

D 

o 

00 

on 

o 

cn 

D 

o 

T—1 
T—1 

*t 

an 

q 

D 

D 

o 

o 

q 

rsi 

on 

q 

D 

q 

o 

oq 

D 

o 

ori 

ueqjn 

DliSaiUOQ 

D 

CT) 

o 

o 

o 

o 

o 

o 

o 

oo 

o 

o 

o 

o 

o 

o 

o 

o 

o 

D 

q 

o 

o 

o 

St 

px. 

St 

on 

st 

px. 

St 

on 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

00 

on 

o 

00 

q 

d 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

00 

q 

d 

o 

o 

o 

o 

o 

o 

D 

rm 

Pxi 

o 

o 

o 

on 

un 

o 

o 

o 

o 

o 

o 

o 

^p 

D 

o 

on 

oq 

D 

o 

■=t 

q 

o 

o 

o 

on 

D 

o 

o 

o 

D 

q 

ori 

in 

£ 

D 

o 

o 

O'- 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

o 

o 

on 

o 

st 

o 



o 

o 

o 

o 

o 

o 

^p 

o 

o 

D 

o 

o 


D 

o 

o 

o 

o 


oo 

o 

o 

an 

o 

o 


o 

o 

o 

o 

o 

^p 

o 

un 

o 



o 

o 

o 

o 

o 

o 

^p 

o 

o 

D 

o 

o 

D 

o 

o 

o 

o 

00 

o 

o 

an 

o 

o 

o 

o 

o 

o 

o 

^r 

o 

un 

O 

Sub Basin 

re 

o 

1- 

're 

re 

a. 

3 

cc 


re 

o 

l- 

re re 

£ E 

re re 

-Q -Q 

re re 

in in 

re 

‘55 ‘ai 

un in 

re 

o 

1- 

-is: 

re re 

re re 

> > 

re 

o 

l- 

"ro "re 

re re 

§ § 


-Q 

re 

un 

River Basin 


re 

l 

‘re 

re 

Q. 

3 

QC 

re 

£ 

re 

■Q 

re 

m 

75 

o 

1- 

ro 

£ 

re 

-Q 

re 

in 

15 

re 

un 










































































Agricultural Demand, MCM 

Outside Command 

90% 

65.09 | 

oo 

st 

jt 

st 

ID 

LO 

st 

00 

in 

in 

00 

59.84 | 

00 

(N 

00 
T—1 

o 

r-H 

00 

in 

00 
T—1 
© 
rH 

q 

r^j 

ID 

^P 

00 

m 

00 

m 

o 

ID 

o 

m 

in 

00 

85.11 | 

CN 

d 

^p 

in 

CN 

o 

cn 

cn 

CO 

oo 

00 

d 

59.87 | 

161.29 | 

CD 

o 

00 

in 

oq 

^p 

00 

366.88 | 

cn 

q 

in 

■sP 

00 

cn 

q 

CD 

cn 

q 

in 

o 

236.44 | 

o 

o 

(N 

in 

IN 

no 

112.25 | 

o 

IN 

69.15 | 

CD 

oq 

rsj 

00 

CD 

IN 

o 

75.93 | 

1,579.08 | 

2,315.86 | 

^p 

oo 

cri 

IN 

oq 

CD 

00 

ini 

ro 

51.95 | 

st 

st 

st 

CD 

IN 

st 

oq 

13.36 | 

IN 

IN 

IN 

CD 

in 

r-v 

rN 

o 

st 

CD 

1 

CT) 

00 

0M 

44.99 | 

oo 

00 

^p 

00 

56.88 | 

998.00 | 

O 

q 

00 

cn 

in 

in 

q 

00 

in 

IN 

in 

m 

CD 

q 

cri 

m 

CD 

rsi 

CD 

oo 

00 

oq 

rsi 

00 

rH 

o 

LO 

rsi 

00 

rsi 

CD 

cn 

359.44 | 

CD 

rsi 

00 

rN 

CN 

00 

in 

153.33 | 

00 

o 

00 

st 

oo 

352.40 | 

cn 

00 

o 

00 

in 

cn 

CD 

IN 

IN 

q 

cri 

in 

194.54 | 

229.74 | 

248.61 | 

35.10 | 

in 

cri 

o 

o 

oq 

IN 

CD 

65.50 | 

119.81 | 

201.32 | 

71.96 | 

1,510.76 | 

2,222.60 | 

cn 

q 

cri 

in 

CD 

o 

St 

st 

ro 

in 

CD 

o 

in 

00 

O 

st 

rH 

st 

St 

rsi 

cn 

rsj 

CN 

(N 

o 

ori 

rH 

CD 

T—1 

T—1 

rsj 

o 

CD 

CD 

o 

in 

O 

oo 

CD 

23.03 

LD 

st 

st 

SZSZl 

C Ti 

o 

LO 

969.15 

in 

rH 

d 

CD 

cn 

in 

q 

^p 

q 

m 

00 

q 

oo 

m 

^p 

oq 

^p 

00 

cn 

oo 

in 

o 

23.79 

CD 

rH 

ori 

st 

oo 

q 

rsj 

55.52 

140.34 

00 

q 

00 

uo 

00 

in 

328.41 

o 

oo 

in 

IN 

cri 

CD 

in 

^p 

in 

176.43 

219.13 

228.67 

oq 

00 

fsi 

^p 

o 

o 

q 

CD 

CD 

IN 

cn 

in 

CD 

in 

o 

CN 

cn 

65.71 

1,402.10 

2,073.68 

cri 

o 

oq 

u-i 

ro 

O 

ori 

ro 

st 

q 

oo 

st 

q 

in 

q 

in 

st 

o 

q 

Ln 

o 

st 

q 

CD 

in 

CM 

00 

rsi 

CD 

CD 

in 

osi 

OM 

CT> 

00 

00 

st 

126.62 | 

49.68 | 

954.65 | 

in 

q 

in 

cn 

q 

rsi 

rsi 

st 

d 

st 

o 

oo 

m 

^p 

'CP 

oo 

CD 

o 

in 

in 

q 

rsi 

rsi 

in 

q 

rsi 

CN 

CD 

in 

00 

00 

in 

^P 

st 

(N 

st 

in 

133.85 | 

oq 

in 

(N 

CD 

in 

316.57 | 

^p 

in 

CD 

(N 

”^P 

O 

CD 

CD 

00 

q 

in 

167.34 | 

213.69 | 

218.53 | 

o 

00 

101.75 | 

CD 

oo 

cri 

in 

oo 

IN 

CD 

in 

00 

q 

in 

o 

IN 

o 

CD 

00 

CD 

^P 

rsi 

CD 

00 

ro 

no 

r-T 

1,998.11 | 

rH 

o 

cri 

in 

in 

O 

q 

rsi 

ro 

47.56 | 

CN 

rsj 

ori 

rH 

cn 

q 

cn 

q 

cri 

00 

<n 

rsi 

rH 

o 

q 

cri 

rH 

o 

CD 

Inside Command 

o 

cn 

lo 

st 

no 

CD 

LD 

o 

OM 

o 

00 

O'. 

oo 

in 

rsi 

60.79 

60.79 

rsi 

in 

in 

m 

cn 

ori 

rsi 

CD 

o 

o 

o 

o 

1 

o 

i 

cn 

o 

in 

CD 

q 

rsi 

st 

d 

OM 

in 

in 

o 

o 

o 

■xp 

CD 

■xP 

o 

o 

o 

00 

q 

12.54 

o 

o 

o 

rsi 

o 

o 

o 

rH 

00 

O 

rH 

rH 

<N 

o 

■xp 

o 

in 

ON 

o 

o 

o 

o 

CD 

o 

o 

■xp 

q 

ori 

CD 

oo 

oo 

00 

o 

o 

O 

o 

IN 

00 

IN 

rH 

co 

q 

d 

in 

o 

o 

o 

(N 

q 

st 

q 

CN 

q 

CD 

IN 

CD 

ro 

ON 

oo 

st 

st 

00 

cn 

o 

O 

O 

o 

00 

st 

in 

rs 

O 

st 

no 

rN 

LD 

o 

OM 

o 

00 

st 

st 

rsi 

59.48 | 

00 

st 

cn 

in 

in 

q 

in 

cn 

in 

ori 

CD 

o 

o 

o 

o 

oo 

cn 

o 

o 

in 

CD 

^P 

rH 

rsi 

cn 

q 

cn 

cn 

00 

^p 

o 

o 

o 

CD 

st 

■xp 

o 

o 

o 

CD 

q 

tH 

o 

<N 

tH 

o 

o 

o 

O 

o 

o 

o 

o 

cn 

(N 

o 

CD 

o 

rsi 

oo 

00 

o 

CN 

o 

o 

o 

o 

in 

o 

o 

CD 

■xp 

ori 

00 

■st 

oo 

00 

o 

o 

o 

o 

o 

IN 

rH 

q 

00 

o 

o 

o 

00 

st 

O 

q 

CD 

rsj 

rsi 

cn 

in 

CD 

oo 

IN 

IN 

00 

q 

st 

in 

cn 

o 

o 

o 

o 

O 

st 

o 

in 

sp 

LD 

LD 

O 

o 

CD 

CD 

o 

r4 

57.59 | 

57.59 | 

in 

LJ0 

ori 

o 

CD 

o 

o 

o 

o 

^p 

cn 

o 

oo 

o 

CD 

^P 

q 

cn 

00 

st 

^p 

^p 

o 

o 

o 

CD 

^P 

o 

o 

o 

00 

q 

no 

tH 

rH 

rH 

o 

o 

o 

oq 

o 

o 

o 

(N 

o 

IN 

O) 

rr> 

O 

o 

o 

o 

o 

in 

o 

o 

cn 

00 

IN 

IN 

o 

o 

o 

o 

in 

q 

in 

rH 

00 

o 

in 

■3- 

o 

o 

o 

ro 

st 

in 

st 

IN 

CD 

IN 

o 

IN 

CD 

St 

cn 

o 

o 

o 

o 

CD 

oq 

ori 

ss 

in 

CM 

O 

st 

LD 

O 

o 

Fn 

o 

O 

56.63 

56.63 

O 

o 

LO 

cn 

q 

ori 

o 

CD 

o 

o 

o 

o 

cn 

o 

in 

q 

in 

^P 

cq 

17.50 

^p 

o 

o 

o 

o 

^p 

o 

o 

o 

in 

st 

10.69 

o 

o 

o 

q 

o 

o 

o 

CN 

o 

q 

o 

o 

o 

o 

o 

in 

o 

o 

in 

o 

^p 

IN 

o 

o 

o 

o 

15.08 

43.27 

o 

o 

o 

cn 

q 

st 

3 

cn 

CD 

cn 

q 

CD 

IN 

o 

st 

cn 

oo 

o 

o 

o 

o 

00 

IN 

ori 

Non-agricultural Demand, MCM 

saujsnpui 

CD 

O 

O 

O 

1 

o 

st 

o 

CT> 

ID 

o 

in 

o 

o 

00 

rH 

tH 

00 

oo 

O'. 

rsj 

^p 

q 

ori 

in 

in 

ori 

oo 

q 

r-i 

rsi 

O 

o 

00 

O 

o 

cn 

no 

o 

o 

CN 

00 

o 

oo 

o 

o 

00 

o 

o 

in 

q 

Osl 

in 

rsi 

o 

o 

o 

o 

o 

(N 

o 

in 

^p 

o 

no 

rH 

rH 

rH 

rH 

O 

o 

o 

o 

00 

in 

o 

IN 

in 

o 

IN 

(N 

o 

00 

CD 

o 

o 

in 

CN 

o 

o 

q 

PM 

cn 

00 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

St 

o 

o 

00 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

st 

O 

O 

aj!IPI!M 

00 

O 

o 

1 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

o 

PM 

o 

o 

rsi 

d 

rsi 

O 

o 

rsi 

O 

O 

O 

O 

o 

o 

o 

rsi 

O 

O 

rH 

O 

o 

rH 

O 

o 

00 

o 

d 

o 

o 

rH 

O 

o 

(N 

o 

o 

o 

o 

o 

00 

O 

o 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

rH 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

m 

q 

d 

00 

rH 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>pojsaAn 

LO 

CD 

o 

ID 

r\j 

o 

OM 

ID 

o 

in 

in 

osi 

rsi 

CD 

o 

ID 

00 

in 

rl 

ID 

00 

in 

oo 

00 

o 

00 

o 

00 

o 

rsi 

q 

rH 

Pv 

o 

St 

o 

cn 

00 

o 

IN 

o 

in 

^p 

o 

00 

oo 

o 

oo 

q 

rsi 

in 

00 

o 

q 

rH 

st 

in 

cn 

(N 

o 

in 

IN 

o 

o 

CD 

q 

rsi 

■=cp 

rH 

CD 

oo 

o 

ori 

^p 

00 

o 

CD 

q 

rsi 

o 

cn 

o 

in 

IN 

o 

cn 

o 

00 

rsi 

rH 

00 

O 

^p 

rsi 

PM 

PM 

q 

rsi 

ro 

o 

rH 

O 

oo 

o 

oo 

ro 

o 

CN 

in 

o 

st 

(N 

o 

in 

00 

o 

IN 

CN 

o 

in 

rH 

O 

00 

(N 

o 

rsi 

o 

lejny 

Djisaiuoa 

CD 

q 

ID 

rN 

o 

00 

o 

in 

00 

st 

LO 

O'- 

31.78 

31.78 

1.60 

st 

in 

ori 

o 

q 

in 

q 

rsi 

cn 

in 

^p 

o 

q 

o 

q 

in 

q 

st 

q 

rH 

in 

r-i 

00 

o 

00 

q 

^p 

IN 

PM 

IN 

rH 

CD 

oo 

o 

IN 

cn 

CD 

q 

CN 

in 

IN 

00 

00 

CD 

rH 

^p 

CD 

IN 

oo 

o 

rsi 

cn 

^p 

IN 

o 

CN 

^p 

oo 

q 

cn 

q 

ori 

IN 

q 

38.09 

70.96 

0.12 

(N 

CN 

o 

CD 

st 

o 

st 

CD 

o 

rH 

00 

O 

00 

st 

o 

00 

00 

o 

00 

rH 

O 

IN 

(N 

o 

CD 

o 

ueqjn 

DIJSaiUOQ 

o 

o 

o 

T—1 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

ID 

osi 

rsi 

in 

q 

rsi 

rsi 

o 

o 

o 

cn 

m 

o 

o 

o 

o 

oo 

q 

m 

q 

o 

o 

o 

o 

o 

o 

0M 

q 

in 

cn 

q 

o 

o 

o 

CN 

cn 

o 

o 

o 

o 

o 

o 

rH 

q 

in 

o 

o 

o 

oo 

q 

^p 

o 

o 

o 

in 

q 

rH 

rH 

l< 

«5p 

^p 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

00 

o 

oo 

(N 

o 

oo 

q 

ori 

■xp 

q 

rH 

rH 

<N 

5 

in 

ro 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

in 

st 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

SMIAI 

cd 

o 

in 

o 

oo 

o 

cn 

o 

o 

o 



o 

o 

o 

o 

00 

o 

o 

st 

o 

o 

m 

o 

o 

CD 

o 

o 

in 

o 

o 


oo 

o 

o 

cn 

o 

o 

o 

o 

o 

o 


o 

^p 

o 

in 

o 

CD 

o 

IN 

O 

oo 

o 

cn 

o 

o 

o 

o 

o 

00 

o 

^P 

O 

in 

o 



o 

o 

o 

o 

ro 

o 

o 

st 

o 

o 

in 

o 

o 

CD 

o 

o 

IN 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

Sub Basin 

Sabi Total 


Dohan 

Dohan Total 

Kantli 

Kantli Total 

Mendha 

Mendha Total 


3 

in 

River Basin 


Sabi Total 

Shekhawati 

Shekhawati Total 

2 

3 

in 










































































Agricultural Demand, MCM 

Outside Command 

o 

CTl 

OI 

oo 

213.05 | 

213.05 | 

in 

in 

in 

o 

o 

*0- 

in 

2 

o 

2 

on 

ID 

d 

IN 

o 

00 

in 

cri 

o 

in 

in 

ID 

(N 

00 

q 

00 

o 

in 

245.98 | 

00 

q 

in 

IN 

ro 

oi 

oi 

ID 

•t 

rH 

in 

SS 

in 

in 

oo 

q 

in 

cn 

iq 

in 

o 

IN 

ai 

q 

in 

o 

IN 

q 

in 

cn 

d 

<t 

00 

ro 

rsi 

00 

CD 

00 

o 

oo 

ro 

ori 

00 

in 

r^j 

00 

in 

cri 

cn 

IN 

cri 

CD 

r-l 

CN 

IN 

q 

IN 

o 

oo 

in 

rH 

o 

IN 

00 

oo 

00 

oo 

id 

cn 

in 

oi 

ro 

IN 

oi 

IN 

oi 

ro 

IN 

rH 

IN 

rH 

O 

q 

oi" 

o 

in 

in 

D 

r< 

in 

oi 

m 

T—1 

in 

d 

cn 

rH 

2 

uo 

d 

in 

o 

in 

cn 

cn 

in 

oo 

in 

q 

00 

in 

q 

oo 

2 

oo 

D 

O 

o 

in 

in 

LO 

"■ 

cn 

cn 

r< 

ID 

in 

ID 

IN 

ro 

d 

ro 

IN 

IN 

ro 

d 

ro 

IN 

•t 

q 

rH 

rH 

IN 

f 

in 

in 

o 

in 

in 

*t 

o 

in 

oi 

rl 

s 

in 

m 

n 

uo 

D 

■xf 

00 

00 

<D 

00 

o 

00 

00 

O'. 

ai 

in 

q 

rsi 

in 

o 

ori 

OM 

2 

oo 

oo 

in 

o 

(N 

oo 

oo 

ID 

■xf 

00 

rH 

IN 

o 

rsi 

00 

in 

2 

id 

rH 

IN 

in 

IN 

IN 

IN 

in 

IN 

IN 

in 

q 

ID 

00 

D 

in 

"f 

TJ 

C 

CD 

E 

E 

o 

u 

(V 

;a 

'l/l 

c 

o 

cn 

oo 

oo 

r-i 

rH 

00 

rH 

rH 

00 

rH 

uo 

00 

o 

rH 

in 

■xT 

o 

o 

o 

cn 

in 

ID 

in 

in 

IN 

oo 

ID 

o 

cri 

in 

o 

r-i 

o 

in 

in 

■xT 

■xT 

o 

o 

o 

o 

o 

o 

rH 

in 

■xT 

IN 

IN 

rH 

in 

IN 

q 

r-i 

in 

ro 

q 

ID 

o 

rH 

•t 

rH 

in 

in 

*t 
00 
r-i 

ID 

in 

o 

'St 

ID 

in 

d 

"St 

in 

00 

o 

o 

■xt- 

o 

o 

o 

in 

IN 

rsi 

CN 

ro 

in 

(N 

IN 

CD 

CD 

o 

00 

00 

00 

CN 

o 

r-i 

<D 

oo 

ID 

D 

q 

■xt- 

o 

o 

o 

o 

o 

o 

cn 

in 

■xT 

ro 

q 

oi 

ro 

q 

oi 

^r 

q 

IN 

3 

cn 

tH 

o 

in 

uo 

in 

in 

rl 

ai 

ro 

in 

ai 

ro 

00 

o 


o 

o 

o 

cn 

in 

in 

IN 

00 

ID 

o 

00 

q 

00 

00 

cn 

o 

cn 

in 

ID 

cn 

o 

o 

o 

o 

o 

o 


in 

q 

IN 

it 

in 

oi 

IN 

rH 

o 

IN 

2 

IN 

rH 

S? 

in 

CM 

in 

00 

fM 

00 

ro 

00 

IN 

00 

ro 

00 

00 

o 


o 

o 

o 

2 

O 

o 

in 


2 

o 

q 

00 

D 

cn 

o 

ID 

o 

o 

o 

o 

o 

o 

o 


oi 

00 

ID 

oi 

00 

ID 

OI 

q 

rH 

00 

M 

rH 

rH 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

in 

IN 

d 

IN 

IN 

d 

in 

00 

o 

D 

in 

o 

in 

00 

o 

in 

(N 

o 

00 

OM 

o 

(N 

00 

o 

in 

IN 

o 

■vf 

00 

o 

oo 

(N 

o 

rH 

(N 

O 

cn 

(N 

o 

■vf 

o 

o 

in 

o 

in 

rH 

O 

in 

q 

ni 

in 

q 

ni 

ro 

rH 

IN 

cn 

IN 

a J!IPI!M 

o 

o 

o 

ro 

q 

d 

ro 

o 

d 

00 

o 

o 

rH 

O 

o 

rH 

O 

o 

IN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

rH 

O 

o 

(N 

o 

o 

o 

o 

o 

o 

o 

rH 

O 

o 

IN 

rH 

O 

IN 

rH 

O 

in 

IN 

o 

IN 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

cn 

q 

ni 

in 

ro 

>pojsaAn 

o 

1 

o 

q 

rsj 

q 

IN 

00 

o 

ID 

o 

rH 

00 

O 

in 

IN 

o 

o 

IN 

o 

in 

IN 

o 

(N 

IN 

o 

cn 

IN 

o 

00 

(N 

o 

oo 

rH 

O 

<D 

(N 

o 

■vf 

o 

o 

<D 

o 

in 

rH 

d 

rH 

ni 

it 

ni 

in 

IN 

*t 

IN 

ID 

lejny 

Djisauioa 

CM 

1 

o 

in 

in 

ro 

in 

IN 

ro 

in 

in 

o 

oo 

0v 

o 

cn 

■xt- 

o 

00 

o 

00 

00 

o 

in 

o 

in 

00 

o 

00 

o 

cn 

00 

o 

O 

00 

o 

00 

*t 

o 

in 

o 

o 

<D 

OM 

o 

in 

(N 

o 

o 

q 

in 

o 

q 

in 

cn 

T—1 

IN 

rH 

r-T 

ueqjn 

DIJSaiUOQ 

o 

o 

o 

in 

d 

in 

d 

o 

o 

o 

IN 

oo 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

■=t 

oo 

o 

o 

o 

o 

o 

o 

o 

cn 

q 

o 

o 

o 

o 

o 

o 

IN 

q 

IN 

q 

00 

IN 

q 

00 

rH 

q 

o 

ro 

IN 

rH 

SMIAI 

o 



o 

o 

o 

o 

o 

o 

't 

o 

o 

in 

o 

o 

ID 

O 

o 

in 

o 

o 

00 

o 

o 

cn 

o 

o 

o 

o 

o 

o 

00 

o 

"t 

o 



"ro 

T3 

E 

ro 

5 

Sub Basin 

ro 

o 

l- 

2 

3 

in 


ro 

£ 

1/1 10 

ro ro 

E E 

ro ro 

CQ CO 

ai ai 

§ § 

River Basin 

ro 

o 

1- 

2 

3 

n 

ro 

E 

ro 

CO 

i« 

a> 

£ 

"ro 

o 

l- 

ro 

E 

ro 

CO 

10 

a> 









































Micro-watershed wise Demand for Year 2020 


Agricultural Demand, MCM 
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Agricultural Demand, MCM 
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ueqjn 

DjJSaiUOQ 

O 

O 

o 

no 
03 
r-i 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

00 

03 

Psl 

o 

00 

03 

Psl 

o 

o 

o 

IX) 

o 

O 

O 

o 

1X3 

st 

nri 

q 

nri 

O 

O 

o 

o 

o 

o 

o 

q 

|si 

no 

q 

nri 

o 

o 

o 

no 

q 

nri 

o 

o 

o 

o 

o 

o 

ID 

q 

id 

o 

o 

o 

st 

q 

L/i 

O 

O 

O 

03 

rsj 

nri 

rsi 

o 

oi 

ID 

no 

St 

o 

o 

o 

O 

o 

o 

o 

o 

o 

rsi 

o 

r-i 

rsi 

no 

O 

ID 

q 

st 

o 

rsi 

o 

OH 

d 

no 

ID 

ID 

5 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1X3 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

SMIAI 

ID 

1 

o 

1 

o 

oo 

o 

03 

o 

o 

rsj 

O 



o 

o 

rsi 

O 

o 

no 

O 

O 

st 

O 

O 

1X3 

o 

o 

IX) 

o 

o 

ps 

o 

o 


oo 

O 

o 

03 

o 

o 

O 

rH 

O 

T—1 
T—1 

o 

rsi 

o 


no 

o 

st 

rH 

O 

1X3 

rH 

O 

ID 

O 

o 

oo 

rH 

O 

03 

rH 

O 

o 

rsi 

O 

rsi 

O 

rsi 

rsj 

O 

no 

rsj 

O 

st 

rsi 

O 

1X3 

rsi 

O 



rH 

O 

O 

rsi 

O 

O 

no 

o 

o 

St 

o 

o 

1X3 

o 

o 

ID 

o 

o 

o 

o 

oo 

o 

o 

03 

o 

o 

o 

o 

Sub Basin 

Sabi Total 


Dohan 

Dohan Total 

Kantli 

Kantli Total 

Mendha 

Mendha Total 


Sukli 

River Basin 


Isabi Total 

Shekhawati 

Ishekhawati Total 

Sukli 










































































Agricultural Demand, MCM 

Outside Command 

90% 

8.19 | 

212.91 | 

212.91 | 

LD 

on 

in 

o 

o 

st 

33.17 | 

st 

o 

00 

q 

on 

in 

d 

20.21 | 

19.76 | 

o 

in 

st 

IN 

16.09 | 

2 

St 

on 

00 

m 

00 

LD 

244.69 | 

244.69 | 

00 

IN 

IN 

W 

o' 

in 

75% 

oo 

CT) 

in 

207.56 | 

LO 

in 

in 

o 

IN 

(N 

CT> 

LD 

40.94 | 

on 

on 

rsi 

on 

m 

o 

on 

on 

on 

rsi 

in 

st 

rsi 

19.71 | 

19.26 | 

LD 

st 

0S| 

D 

IN 

15.68 | 

LD 

1 

rsi 

on 

oo 

oo 

D 

LD 

238.54 | 

238.54 | 

LO 

00 

IN 

in 

rH 

cn 

st 

50% 

in 

D 

r< 

199.34 | 

st 

rr» 

oi 

<n 

T—1 

Ln 

IN 

LD 

on 

on 

d 

in 

o 

m 

IN 

oi 

oo 

LD 

q 

rsi 

18.93 | 

18.50 | 

LD 

O 

oo 

cn 

LD 

15.06 | 

rN 

o 

00 

IN 

£t 

LD 

229.11 | 

229.11 | 

m 

IN 

IN 

00 

st 

LO 

st 

in 

CM 

o 

Ln 

r< 

194.92 

194.92 

CT> 

00 

Ln 

38.46 

LD 

o 

on 

un 

d 

En 

st 

O 

rsi 

q 

oo 

Cl 

o 

oo 

svoz 

oo 

LD 

rN 

st 

q 

on 

D 

IN 

rsi 

LD 

224.03 

224.03 

45,063.47 

Inside Command 

90% 

oo 
00 
r- i 

41.81 | 

41.81 | 

o 

st 

o 

1 

in 

st 

o 

o 

o 

00 

IN 

on 

LD 

st 

d 

in 

rsj 

oo 

D 

o 

rH1 
rH1 

oi 

in 

o 

St 

o 

IN 

IN 

St 

st 

o 

o 

o 

o 

o 

o 

o 

o 

in 

1 ^1 

1 ^1 

16,007.29 | 

75% 

st 

oo 

LO 

in 

o 

'St 

40.76 

CD 

on 

o 

o 

st 

st 

o 

o 

o 

13.44 

rn 

LO 


D 

D 

o 

00 

oo 

oo 

q 

LD 

oo 

LD 

LD 

st 

o 

o 

o 

o 

o 

o 

00 

00 

st 

IN 

st 

r-l 

in 

51.42 

15,252.96 

50% 

LD 

in 

in 

rl 

cn 

ro 

39.15 

IN 

on 

o 

st 

o 

o 

o 

q 

d 

IN 

2 

o 

q 

oo 

00 

cn 

o 

cn 

q 

LD 

cn 

St 

o 

o 

o 

o 

o 

o 

cn 

q 

st 

49.39 

49.39 

St 

<n 

cn 

cn 

st 

25% 

CM 
in 
r-i 

00 

IN 

00 

ro 

38.28 | 

IN 

on 

o 

on 

1 

st 

o 

o 

o 

rsi 

q 

rsi 

o 

o 

d 

st 

rsi 

D 

o 

st 

on 

00 

D 

cn 

o 

st 

St 

LD 

o 

1 

St 

o 

o 

o 

o 

o 

o 

oo 

q 

st 

cn 

IN 

00 

st 

cn 

IN 

00 

st 

st 

IN 

cn 

in 

st 

rn 

rH 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

00 

IN 

d 

00 

IN 

d 

on 

o 

CT> 

D 

o 

st 

st 

o 

on 

on 

o 

CT> 

rsi 

o 

O 

st 

o 

on 

on 

o 

on 

st 

o 

LD 

on 

o 

LD 

0S| 

o 

D 

on 

o 

in 

o 

o 

rsi 

o 

rsi 

o 

rl 

00 

st 

rH 

00 

st 

00 

IN 

LO 

(N 

m 

3JIIPI1M 

o 

o 

o 

st 

o 

d 

q 

o 

on 

o 

o 

ON 

O 

o 

1 

o 

o 

rsi 

O 

O 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

rsi 

o 

o 

o 

o 

o 

o 

o 

cn 

O 

o 

00 

rH 

d 

00 

rH 

d 

st 

q 

o 

IN 

jaMOd 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LO 

rH 

IN 

cn 

00 

>poisaAr| 

T—1 
T—1 

o 

00 

IN 

^r 

00 

IN 

LD 

on 

o 

CD 

St 

o 

rsi 

on 

o 

CT> 

0S| 

o 

0S| 

o 

oo 

rsi 

o 

on 

rsi 

o 

o 

on 

o 

in 

0S| 

o 

cn 

o 

IN 

rsj 

o 

in 

o 

o 

IN 

o 

00 

o 

00 

q 

on 

00 

q 

rn 

cn 

q 

rn 

LO 

LO 

|ejny 

DIJSaiUOQ 

Ln 

<N 

o 

in 

q 

d 

rv 

q 

LO 


CT> 

in 

i 

o 

o 

i 

00 

00 

o 

IN 

D 

o 

rsi 

CT> 

o 

LD 

rv 

o 

IN 

cn 

o 

o 

00 

o 

LD 

o 

IN 

00 

o 

st 

1 

o 

on 

m 

o 

m 

m 

o 

o 

r-i 

tH 

I 017 IX 

LO 

o 

IN 

cn 

IN 

ueqjn 

DjJSaiUOQ 

o 

o 

o 

in 

in 

o 

q 

d 

o 

o 

o 

o 

on 

rsi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LD 

o 

r- i 

o 

o 

o 

o 

o 

o 

LD 

1 

rsi 

o 

o 

o 

o 

o 

o 

LD 

00 

id 

00 

rrj 

r-i 

rH 

00 
r f) 
r-i 

rH 

IN 

IN 

St 

(N 

in 

SMIAI 

T—1 
T—1 

o 



o 

o 

0M 

O 

O 

on 

o 

o 

st 

o 

o 

in 

o 

o 

LD 

O 

O 

rN 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

rH1 
rH1 

o 

rsi 

1 

o 

on 

o 

st 

o 



|Grand Total 

Sub Basin 

Sukli Total 


West Banas 

West Banas Total 

River Basin 

Sukli Total 

West Banas 

[west Banas Total 









































Micro-watershed wise Demand for Year 2040 


Agricultural Demand, MCM 

Outside Command 

90% 

159.75 | 

o 

LO 

124.17 | 

515.82 | 

CD 

oo 

o 

CD 

00 

o 

q 

LD 

149.08 | 

195.08 | 

ID 

o 

o 

rsi 

o 

CD 

68.01 | 

101.78 | 

ID 

o 

ID 

59.01 | 

oo 

o 

o 

2,462.19 | 

122.24 | 

343.57 | 

o 

q 

00 

13.99 | 

113.73 | 

60.14 | 

00 

CD 

55.78 | 

133.54 | 

CD 

00 

5; 

fn 

23.64 | 

104.11 | 

no 

O 

CD 

q 

UD 

no 

UD 

o 

69.40 | 

102.61 | 

ID 

00 

CD 

CD 

no 

O 

1,761.75 | 

227.50 | 

00 

CD 

l< 

no 

^1- 

202.21 | 

867.69 | 

176.14 | 

ID 

q 

'=3 : 

no 

75% 

LT> 

00 

LD 

cd 

q 

d 

123.33 | 

500.69 | 

00 

q 

oo 

00 

00 

'vf 

142.02 | 

185.88 | 

i^ 

ID 

CD 

181.79 | 

67.55 | 

100.42 | 

1^ 

o 

ID 

CD 

00 

ID 

29.19 | 

T—1 

q 

00 

CD 

q 

rsT 

121.73 | 

no 

q 

r>i 

00 

00 

o 

rsi 

00 

13.30 | 

112.37 | 

i^ 

rsi 

00 

ID 

rsi 

ID 

CD 

55.56 | 

131.36 | 

o 

CD 

i^ 

no 

o 

rsi 

no 

23.36 | 

103.07 | 

O 

o 

rsi 

ID 

q 

ID 

no 

CD 

q 

rsi 

68.57 | 

101.42 | 

no 

q 

|si 

CD 

rsj 

cri 

no 

1,737.75 | 

216.59 | 

00 

CD 

UD 

ro 

UD 

CD 

829.88 | 

174.91 | 

no 

50% 

UD 

O 

UD 

LD 

h' 

d 

121.83 | 

477.62 | 


366.11 | 

ld 

ori 

00 

131.73 | 

172.47 | 

00 

O 

r< 

oo 

169.42 | 

66.70 | 

98.16 | 

■vT 

ID 

d 

O 

CD 

ID 

27.83 | 

| ZZ68Z'Z 

CD 

ID 

O 

00 

CD 

00 

o 

00 

12.30 | 

110.27 | 

55.52 | 

no 

q 

CD 

55.07 | 

127.86 | 

no 

q 

ID 

1^ 

no 

no 

22.93 | 

101.46 | 

l^ 

q 

oo 

q 

ID 

no 

CD 

q 

67.29 | 

oo 

ID 

cri 

CD 

oo 

q 

ID 

CD 

LD 

no 

1,700.17 | 

199.90 | 

LD 

°9 

^1- 

00 

no 

187.06 | 

771.80 | 

172.60 | 

O 

q 

nri 

no 

25% 

154.84 

cd 

q 

00 

oo 

o 

465.98 

rsi 

csj 

00 

00 

00 

LD 

00 

oo 

CN 

125.98 

164.98 

182.42 

162.64 

CD 

UD 

D 

CD 

UD 

CD 

UD 

d 

i< 

ID 

27.15 

2,233.13 

CD 

O 

o 

rsi 

00 

st 

CD 

r< 

q 

oo 

q 

oo 

o 

UD 

q 

ori 

ID 

no 

O 

CD 

00 

54.85 

126.01 

no 

q 

nri 

UD 

O 

no 

22.66 

100.45 

q 

oq 

no 

no 

o 

ID 

UD 

UD 

oo 

CD 

o 

q 

^1- 

CD 

no 

UD 

no 

1,678.66 

191.09 

CD 

00 

r< 

UD 

no 

oo 

00 

741.16 

171.33 

5; 

nri 

no 

Inside Command 

90% 

155.02 | 

104.91 | 

28.18 | 

67.58 | 

O 

oo 

CD 

O 

1^ 

CD 

UD 

67.40 | 

19.08 | 

ID 

o 

ID 

rsi 

O 

00 

71.51 | 

oo 

q 

rsi 

UD 

q 

0^ 

i^ 

00 

1 

rsi 

O 

oo 

r*«. 

ori 

ID 

co 

o 

oo 

00 

CD 

oo 

rsi 

oo 

rsi 

O 

o 

11.07 | 

23.00 | 

ID 

oo 

ID 

55.80 | 

1 

q 

ID 

rsi 

o 

q 

i 

rsi 

i^ 

CD 

O 

1_23311 

rsi 

ID 

11.66 | 

CD 

no 

UD 


o 

O 

q 

rsi 

29.81 | 

no 

o 

nri 

'v|- 

O 

UD 

rsj 

363.46 | 

33.52 | 

40.50 | 

rsi 

00 

UD 

ro 

oq 

o 

CD 

no 

q 

nri 

oo 

q 

rsi 

75% 

154.00 

00 

0M 

O 

CD 

O) 

OM 

65.64 

UD 

CD 

d 

o 

rsi 

ID 

UD 

64.09 

UD 

1 

00 

CD 

st 

d 

rsi 

st 

o 

i 

UD 

q 

rsi 

o 

q 

d 

00 

O 

o 

641.40 

UD 

oo 

CD 

q 

00 

o 

o 

10.52 

q 

rsi 

rsi 

UD 

q 

ID 

55.19 

ID 

rsi 

O 

q 

i 

rsi 

ID 

CD 

o 

no 

o 

nri 

rsi 

CD 

■xT 

11.59 

no 

UD 

ID 

UD 

no 

o 

o 

q 

rsi 

ID 

'Cf 

cri 

rsi 

CD 

q 

rsi 

no 

q 

ID 

rsi 

358.47 

31.91 

UD 

LD 

00 

no 

LD 

UD 

rl 

q 

CD 

00 

O 

q 

nri 

UD 

q 

rsi 

50% 

no 

o 

LD 

102.89 

LD 

UD 

tN 

o 

O'. 

UD 

LD 

00 

r< 

68.92 

UD 

rsi 

d 

ID 

oo 

UD 

CD 

q 

27.50 

o 

rv 

q 

o 

oo 

r< 

00 

q 

CD 

o 

621.97 

00 

q 

00 

78.91 

o 

o 

cri 

O 

q 

st 

54.23 

O 

q 

rsj 

no 

CD 

o 

22.60 

no 

00 

CD 

UD 

UD 

q 

o 

CD 

r< 

o 

q 

oo 

no 

q 

LD 

350.66 

ID 

d 

35.59 

15.11 

80.15 

ID 

oq 

no 

q 

25% 

o 

LD 

| orzoi 

27.42 | 

61.23 | 

o 

oq 

0^ 

CD 

00 

P'i 

D 

00 

LO 

56.58 | 

16.07 | 

oo 

q 

■vf 

00 

D 

UD 

rsi 

69.65 | 

1 

q 

rsi 

q 

0^ 

q 

■vf 

CD 

1 

o 

611.65 | 

ID 

UD 

oo 

q 

r>i 

i^ 

rsi 

o 

o 

oo 

CSJ 

CD 

22.04 | 

o 

rsi 

UD 

q 

nri 

ID 

24.80 | 

21.28 1 

CD 

00 

o 

q 

rsi 

rsi 

no 

no 

■xT 

11.40 | 

rsi 

UD 

q 

■vf 

o 

o 

q 

rsi 

28.56 | 

O 

q 

rsi 

i^ 

ID 

rsi 

PM 

q 

CD 

■tf 

no 

28.15 | 

34.02 | 

1^ 

q 

76.74 | 

no 

oo 

nri 

q 

rsi 

Non-agricultural Demand, MCM 

sauisnpui 

00 

ON 

o 

LO 

OM 

o 

OM 

OM 

O 

LO 

■xt- 

o 

00 

o 

o 

00 

o 

LO 

o 

rsi 

o 

1 

d 

T—1 

LO 

1 

CD 

o 

o 

00 

o 

1 

o 

00 

O 

o 

ID 

o 

rsi 

o 

1 

o 

o 

CD 

q 

o 

rsi 

rsi 

oo 

i^ 

q 

CD 

o 

o 

rsi 

o 

i 

*3" 

■vt; 

ID 

q 

rsi 


T—1 
T—1 

o 

rsi 

00 

i 

o 

o 

UD 

O 

o 

nri 

rsi 

q 

cri 

i^ 

UD 

o 

i^ 

q 

■vf 

o 

rsi 

■xf 

1 

o 

CD 

q 

i 

O 

O 

o 

O 

PM 

q 

CD 

ID 

oo 

q 

i 

CD 

o 

UD 

o 

^r 

o 

PM 

'nT 

T—1 

1 

no 

O 

O 

3J!IPI!M 

(N 

o 

o 

o 

o 

o 

o 

00 

o 

o 

o 

o 

o 

o 

o 

00 

o 

o 

o 

o 

o 

rsi 

O 

O 

oo 

o 

o 

o 

o 

rsi 

O 

o 

1 

o 

o 

o 

o 

rsi 

O 

o 

o 

o 

o 

ID 

q 

d 

ID 

o 

o 

oo 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

1 

o 

o 

o 

o 

o 

rsi 

O 

O 

1 

o 

o 

no 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rsi 

O 

o 

o 

o 

O 

o 

00 

q 

d 

1 

o 

o 

o 

o 

o 

o 

PM 

o 

o 

1 

o 

o 

O 

o 

o 

ja/v\od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ID 

00 

oo 

(N 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

q 

CD 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

ID 

q 

00 

ro 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

>poisaA!i 

oo 

O'. 

rsi 

00 

o 

o 

rsi 

o 

LO 

UD 

00 

o 

oo 

O'. 

rsi 

00 

CD 

ID 

rsi 

rsi 

q 

rsi 

i^ 

00 

rsi 

q 

rsi 

CD 

i 

CD 

o 

oo 

UD 

o 

o 

oo 

o 

1 

00 

o 

o 

q 

rsi 

00 

CD 

o 

o 

q 

ID 

o 

o 

oo 

rsj 

o 

o 

rsi 

o 

CD 

o 

q 

nri 

rsi 

o 

i 

UD 

q 

rsi 

i^ 

o 

i^ 

CD 

o 

■xT 

o 

CD 

00 

i 

UD 

o 

oo 

i^ 

o 

rsi 

o 

rsi 

q 

i 

rsi 

q 

rsi 


o 

rsi 

s 

rsi 

ro 

1 

rsi 

q 

nri 

o 

rsi 

o 

q 

oq 

rsi 

i^ 

rsi 

o 

|ejny 

Djisaiuoa 
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Micro-watershed wise Demand for Year 2060 


Agricultural Demand, MCM 
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Agricultural Demand, MCM 
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Agricultural Demand, MCM 

Outside Command 

90% 

8.19 | 

212.91 | 

212.91 | 

LD 

on 

in 

o 

o 

st 

33.17 | 

st 

o 

00 

q 

on 

un 

d 

20.21 | 

19.76 | 

o 

un 

st 

IN 

16.09 | 

2 

St 

q 

00 

un 

00 

LD 

244.69 | 

244.69 | 

00 

q 

rsi 

00 

o' 

in 

75% 

oo 

CT) 

in 

207.56 | 

LO 

in 

in 

o 

IN 

ON 

CT> 

LD 

40.94 | 

on 

on 

rsi 

on 

m 

o 

on 

on 

on 

IN 

q 

IN 

19.71 | 

19.26 | 

LD 

st 

IN 

LD 

IN 

15.68 | 

LD 

1 

rsi 

on 

oo 

00 

LD 

LD 

238.54 | 

238.54 | 

LO 

00 

rsi 

in 

rH 

cn 

st 

50% 

in 

LD 

r< 

199.34 | 

st 

q 

oi 

<n 

T—1 

Ln 

IN 

ID 

on 

on 

oi 

in 

o 

m 

IN 

oi 

q 

LD 

q 

rn 

18.93 | 

18.50 | 

LD 

o 

oo 

q 

LD 

15.06 | 

rv 

o 

00 

IN 

si; 

LD 

229.11 | 

229.11 | 

m 

rsi 

rsi 

00 

st 

LO 

st 

in 

CM 

o 

Ln 

r< 

194.92 

194.92 

CT> 

°9 

Lfi 

38.46 

LD 

o 

on 

un 

oi 

En 

st 

o 

rn 

q 

oo 

C"> 

o 

oo 

SI'OZ 

oo 

LD 

q 

St 

q 

on 

LD 

IN 

rsi 

LD 

224.03 

224.03 

45,063.47 

Inside Command 

90% 

oo 
00 
r-i 

41.81 | 

41.81 | 

o 

st 

o 

1 

in 

st 

o 

o 

o 

00 

IN 

on 

LD 

st 

Lfi 

Ln 

IN 

oo 

LD 

o 

rH1 
rH1 

oi 

Ln 

o 

St 

o 

IN 

IN 

St 

St 

o 

o 

o 

o 

o 

o 

o 

o 

Lfi 

1 ^1 

1 ^1 

16,007.29 | 

75% 

st 

oo 

LO 

O'- 

o 

'St 

40.76 

CD 

on 

o 

o 

st 

st 

o 

o 

o 

13.44 

rn 

Lfi 


LD 

LD 

o 

00 

oo 

oo 

q 

LD 

oo 

LD 

rn 

St 

o 

o 

o 

o 

o 

o 

00 

00 

St 

rsi 

St 

r-l 

in 

51.42 

15,252.96 

50% 

LD 

q 

in 

rl 

oi 

m 

39.15 

IN 

on 

o 

st 

o 

o 

o 

q 

Lfi 

IN 

2 

o 

q 

oo 

00 

CD 

o 

cn 

q 

ID 

cn 

St 

o 

o 

o 

o 

o 

o 

cn 

q 

St 

49.39 

49.39 

St 

in 

oi 

cn 

o 

st 

25% 

CM 

q 

r- i 

00 

IN 

00 

m 

38.28 | 

IN 

on 

o 

on 

1 

st 

o 

o 

o 

rsi 

q 

rsi 

O 

o 

Lfi 

st 

IN 

LD 

o 

st 

m 

00 

LD 

cn 

o 

st 

St 

LD 

o 

1 

St 

o 

o 

o 

o 

o 

o 

oo 

q 

St 

cn 

<N 

00 

st 

cn 

(N 

00 

st 

st 

CN 

oi 

in 

st 

cn 

rH 

Non-agricultural Demand, MCM 

saujsnpui 

o 

o 

o 

00 

q 

o 

00 

q 

o 

LD 

o 

O 

IN 

i 

oo 

o 

i 

00 

o 

IN 

o 

oo 

CT> 

o 

1 

00 

o 

st 

o 

i 

IN 

00 

o 

St 

LD 

o 

00 

00 

o 

m 

1 

o 

un 

o 

IN 

m 

o 

rv 

r-i 

rH 

rv 

r-i 

rH 

LO 

q 

00 

cn 

3JIIPIIM 

o 

o 

o 

st 

o 

d 

q 

d 

st 

o 

o 

OM 

o 

o 

1 

o 

o 

on 

o 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

IN 

o 

o 

o 

o 

o 

IN 

o 

o 

IN 

o 

o 

rsi 

q 

d 

CN 

q 

d 

1 zzzz 

jaMOd 

o 

o 

o 

o 

o 

o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

rH 

rsi 

CN 

IN 

rH 

>poisaAr| 

st 

1 

o 

st 

q 

ro 

st 

q 

rn 

(N 

st 

o 

oo 

m 

o 

oo 

on 

o 

st 

on 

o 

m 

IN 

o 

on 

on 

o 

oo 

IN 

o 

LD 

m 

o 

CD 

IN 

o 

IN 

IN 

o 

IN 

on 

o 

un 

o 

o 

o 

IN 

o 

IN 

o 

rn 

CN 

St 

on 

q 

St 

CN 

q 

CN 

00 

|ejny 

DIJSaiUOQ 

Ln 

on 

o 

o 

IN 

oi 

o 

IN 

oi 

st 

q 

o> 

1 

rsi 

o> 

on 

i 

IN 

on 

CT> 

o 

oo 

IN 

un 

o 

i 

st 

q 

i 


St 

00 

o 

o 

IN 

i 

cn 

1 

o 

on 

IN 

o 

m 

IN 

o 

St 

IN 

Lfi 

rH 

st 

q 

Lfi 

rl 

St 

q 

rn 

LO 

cn 

CN 

ueqjn 

DjJSaiUOQ 

o 

o 

o 

LO 

q 

d 

LO 

q 

d 

o 

o 

o 

0M 

q 

on 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Ln 

st 

rsi 

o 

o 

o 

o 

o 

o 

oo 

q 

on 

o 

o 

o 

o 

o 

o 

cn 

q 

oi 

I zooz 

1 ZOOZ 

IN 

q 

st 

in 

CN 

SMIAI 

T—1 
T—1 

o 



o 

o 

0M 

O 

O 

on 

o 

o 

st 

o 

o 

m 

o 

o 

LD 

o 

o 

rN 

o 

o 

oo 

o 

o 

cn 

o 

o 

o 

o 

rH 

rH 

o 

IN 

1 

o 

m 

o 

St 

o 



|Grand Total 

Sub Basin 

Sukli Total 


West Banas 

West Banas Total 

River Basin 

Sukli Total 

West Banas 

[west Banas Total 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Salient Features of Existing Irrigation Projects in CHM MWS 005 
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Projected Siltation at Existing Irrigation Projects in CHM MWS 005 
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Simulated Flow Series of Intercepted Area of CHM MWS 005, Mm 3 


Year 
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Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.9 

0.6 

0.5 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

3.2 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

88.5 

15.8 

6.8 

3.5 

2.6 

2.0 

119.2 
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1.5 

1.0 

0.8 

0.6 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

5.3 
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0.0 

0.1 

0.0 

0.0 

0.1 

12.8 

10.8 

60.9 

12.6 

6.0 

12.4 

4.9 

120.6 

1977 

2.3 

1.5 

1.3 

0.9 

0.7 

14.0 

64.2 

131.1 

86.5 

22.2 

7.8 

5.6 

338.0 

1978 

4.1 

2.8 

2.3 

1.6 

1.2 

1.0 

2.4 

32.6 

43.0 

7.5 

3.4 

2.7 

104.6 

1979 

2.0 

3.3 

1.2 

0.8 

0.7 

0.6 

10.4 

13.5 

1.3 

1.0 

1.3 

0.7 

36.8 

1980 

0.4 

0.3 

0.3 

0.2 

0.1 

1.8 

12.3 

49.3 

4.1 

2.6 

1.9 

1.6 

74.9 

1981 

1.1 

0.8 

0.6 

0.4 

0.4 

0.3 

106.9 

33.6 

5.5 

3.4 

2.5 

1.9 

157.3 

1982 

1.9 

1.0 

0.8 

0.6 

0.5 

0.8 

3.8 

46.6 

6.4 

3.4 

3.8 

1.9 

71.4 

1983 

1.4 

0.9 

0.8 

0.7 

0.6 

0.4 

25.8 

13.1 

36.3 

9.2 

3.5 

2.6 

95.4 

1984 

1.9 

1.3 

1.1 

0.8 

0.6 

1.9 

8.2 

1.8 

27.7 

2.1 

1.5 

1.2 

50.1 

1985 

0.9 

0.6 

0.5 

0.4 

0.3 

0.3 

7.4 

56.3 

3.5 

3.4 

1.9 

1.5 

76.9 

1986 

1.1 

1.0 

0.6 

0.4 

0.4 

1.8 

63.0 

24.4 

18.6 

4.9 

2.4 

1.9 

120.4 

1987 

1.5 

0.9 

0.8 

0.6 

0.5 

0.3 

1.7 

3.4 

9.5 

0.9 

0.7 

5.1 

25.8 

1988 

0.5 

0.4 

0.3 

0.2 

0.2 

10.4 

67.2 

26.8 

14.0 

5.4 

3.2 

2.5 

131.0 

1989 

1.8 

1.2 

1.0 

0.7 

0.6 

1.8 

0.9 

2.9 

0.6 

0.5 

0.4 

0.3 

12.7 

1990 

0.2 

0.2 

0.1 

0.1 

0.1 

0.2 

2.2 

2.0 

10.9 

1.2 

1.0 

0.8 

19.1 

1991 

0.6 

0.4 

0.3 

0.3 

0.2 

0.1 

10.2 

33.8 

10.0 

3.2 

2.4 

1.9 

63.4 

1992 

1.4 

1.0 

0.7 

0.5 

0.4 

0.6 

40.3 

63.8 

43.4 

35.9 

10.9 

4.5 

203.6 

1993 

3.2 

2.2 

1.8 

1.3 

1.0 

0.8 

24.9 

25.0 

17.1 

3.3 

2.0 

1.6 

84.2 

1994 

1.3 

0.8 

0.7 

0.5 

0.4 

2.1 

21.9 

8.8 

13.4 

3.0 

2.0 

1.5 

56.3 

1995 

22.7 

1.6 

1.2 

0.8 

0.7 

1.2 

18.2 

248.4 

52.2 

13.0 

5.5 

4.2 

369.8 

1996 

3.1 

2.2 

1.7 

1.2 

0.9 

0.8 

14.9 

65.9 

60.3 

14.2 

4.6 

3.4 

173.3 

1997 

2.5 

1.7 

1.4 

1.1 

0.8 

0.6 

4.1 

21.2 

21.1 

5.8 

3.2 

2.8 

66.3 

1998 

1.5 

1.0 

0.9 

0.6 

0.5 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

5.7 

1999 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

18.3 

4.2 

18.1 

11.4 

2.4 

1.9 

56.5 

2000 

1.4 

1.0 

0.8 

0.5 

0.5 

0.3 

45.3 

6.9 

2.2 

1.6 

1.2 

0.9 

62.6 

2001 

0.7 

0.4 

0.4 

0.3 

0.7 

0.4 

43.8 

6.2 

2.2 

1.7 

1.3 

1.0 

59.0 

2002 

0.7 

2.5 

0.4 

0.3 

0.2 

0.3 

0.6 

3.0 

0.4 

0.2 

0.2 

0.1 

9.1 

2003 

0.1 

0.1 

0.1 

0.0 

0.0 

0.1 

34.0 

22.8 

29.3 

7.3 

3.3 

2.5 

99.7 

2004 

1.9 

1.3 

1.0 

0.7 

0.7 

0.5 

0.6 

40.9 

5.4 

4.2 

2.2 

1.7 

61.0 

2005 

1.3 

0.8 

1.1 

0.5 

0.4 

0.6 

100.2 

4.7 

2.8 

1.8 

1.3 

1.0 

116.5 
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0.7 

0.5 

0.5 

0.3 

0.3 

4.7 

17.8 

1.5 

5.1 

1.1 

0.8 

0.6 

34.0 
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0.4 

0.3 

0.2 

0.2 

0.3 

0.9 

33.0 

1.2 

0.9 

0.6 

0.5 

39.0 
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0.4 

0.3 

0.2 

0.1 

0.1 

1.1 

53.2 

48.6 

17.8 

5.3 

2.9 

2.2 

132.1 
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1.6 

1.1 

0.9 

0.7 

0.5 

0.6 

0.8 

6.8 

15.0 

2.8 

3.5 

1.0 

35.4 
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0.8 
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0.3 
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0.3 

7.0 

21.6 

4.1 

2.4 

10.7 

2.5 

51.0 

% flow 














Mean 

1.8 

1.0 

0.7 

0.5 

0.4 

1.7 

24.6 

31.1 

16.0 

5.2 

2.9 

1.9 

87.9 















90% 

0.2 

0.1 

0.1 

0.1 

0.0 

0.2 

2.4 

3.1 

1.6 

0.5 

0.3 

0.2 

8.8 

75% 

0.8 

0.4 

0.3 

0.2 

0.2 

0.7 

10.2 

12.9 

6.6 

2.1 

1.2 

0.8 

36.4 

50% 

1.4 

0.7 

0.5 

0.4 

0.3 

1.3 

18.1 

22.9 

11.8 

3.8 

2.2 

1.4 

64.9 

25% 

2.5 

1.4 

1.0 

0.7 

0.6 

2.3 

33.4 

42.3 

21.8 

7.0 

4.0 

2.6 

119.5 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 005, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

0.3 





[0] 

0.3 





[L] 

16.2 





[L] 

16.2 





[1] 

0.3 





[1] 

0.3 





[2] 

0.0 





[2] 

0.0 





[3] 

0.3 





[3] 

0.3 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.3 

0.0 

0.3 

45.6 

49.0 

1973 

0.3 

0.0 

0.3 

44.7 

48.0 

1974 

0.3 

112.6 

0.3 

45.6 

49.0 

1974 

0.3 

112.6 

0.3 

44.7 

48.0 

1975 

0.3 

0.0 

0.3 

45.6 

49.0 

1975 

0.3 

0.0 

0.3 

44.7 

48.0 

1976 

0.3 

114.0 

0.3 

45.6 

49.0 

1976 

0.3 

114.0 

0.3 

44.7 

48.0 

1977 

0.3 

331.4 

0.3 

45.6 

49.0 

1977 

0.3 

331.4 

0.3 

44.7 

48.0 

1978 

0.3 

98.0 

0.3 

45.6 

49.0 

1978 

0.3 

98.0 

0.3 

44.7 

48.0 

1979 

0.3 

30.1 

0.3 

45.6 

49.0 

1979 

0.3 

30.2 

0.3 

44.7 

48.0 

1980 

0.3 

68.3 

0.3 

45.6 

49.0 

1980 

0.3 

68.3 

0.3 

44.7 

48.0 

1981 

0.3 

150.7 

0.3 

45.6 

49.0 

1981 

0.3 

150.7 

0.3 

44.7 

48.0 

1982 

0.3 

64.8 

0.3 

45.6 

49.0 

1982 

0.3 

64.8 

0.3 

44.7 

48.0 

1983 

0.3 

88.8 

0.3 

45.6 

49.0 

1983 

0.3 

88.8 

0.3 

44.7 

48.0 

1984 

0.3 

43.5 

0.3 

45.6 

49.0 

1984 

0.3 

43.5 

0.3 

44.7 

48.0 

1985 

0.3 

70.3 

0.3 

45.6 

49.0 

1985 

0.3 

70.3 

0.3 

44.7 

48.0 

1986 

0.3 

113.8 

0.3 

45.6 

49.0 

1986 

0.3 

113.8 

0.3 

44.7 

48.0 

1987 

0.3 

19.2 

0.3 

45.6 

49.0 

1987 

0.3 

19.2 

0.3 

44.7 

48.0 

1988 

0.3 

124.4 

0.3 

45.6 

49.0 

1988 

0.3 

124.4 

0.3 

44.7 

48.0 

1989 

0.3 

6.1 

0.3 

45.6 

49.0 

1989 

0.3 

6.1 

0.3 

44.7 

48.0 

1990 

0.3 

12.4 

0.3 

45.6 

49.0 

1990 

0.3 

12.4 

0.3 

44.7 

48.0 

1991 

0.3 

56.8 

0.3 

45.6 

49.0 

1991 

0.3 

56.8 

0.3 

44.7 

48.0 

1992 

0.3 

196.9 

0.3 

45.6 

49.0 

1992 

0.3 

196.9 

0.3 

44.7 

48.0 

1993 

0.3 

77.6 

0.3 

45.6 

49.0 

1993 

0.3 

77.6 

0.3 

44.7 

48.0 

1994 

0.3 

49.7 

0.3 

45.6 

49.0 

1994 

0.3 

49.7 

0.3 

44.7 

48.0 

1995 

0.3 

363.2 

0.3 

45.6 

49.0 

1995 

0.3 

363.2 

0.3 

44.7 

48.0 

1996 

0.3 

166.7 

0.3 

45.6 

49.0 

1996 

0.3 

166.7 

0.3 

44.7 

48.0 

1997 

0.3 

59.7 

0.3 

45.6 

49.0 

1997 

0.3 

59.7 

0.3 

44.7 

48.0 

1998 

0.3 

0.0 

0.3 

45.6 

49.0 

1998 

0.3 

0.0 

0.3 

44.7 

48.0 

1999 

0.3 

49.9 

0.3 

45.6 

49.0 

1999 

0.3 

49.9 

0.3 

44.7 

48.0 

2000 

0.3 

56.0 

0.3 

45.6 

49.0 

2000 

0.3 

56.0 

0.3 

44.7 

48.0 

2001 

0.3 

52.4 

0.3 

45.6 

49.0 

2001 

0.3 

52.4 

0.3 

44.7 

48.0 

2002 

0.3 

2.5 

0.3 

45.6 

49.0 

2002 

0.3 

2.5 

0.3 

44.7 

48.0 

2003 

0.3 

93.1 

0.3 

45.6 

49.0 

2003 

0.3 

93.1 

0.3 

44.7 

48.0 

2004 

0.3 

54.4 

0.3 

45.6 

49.0 

2004 

0.3 

54.4 

0.3 

44.7 

48.0 

2005 

0.3 

109.9 

0.3 

45.6 

49.0 

2005 

0.3 

109.9 

0.3 

44.7 

48.0 

2006 

0.3 

27.4 

0.3 

45.6 

49.0 

2006 

0.3 

27.4 

0.3 

44.7 

48.0 

2007 

0.3 

32.3 

0.3 

45.6 

49.0 

2007 

0.3 

32.4 

0.3 

44.7 

48.0 

2008 

0.3 

125.5 

0.3 

45.6 

49.0 

2008 

0.3 

125.5 

0.3 

44.7 

48.0 

2009 

0.3 

28.8 

0.3 

45.6 

49.0 

2009 

0.3 

28.8 

0.3 

44.7 

48.0 

2010 

0.3 

44.4 

0.3 

45.6 

49.0 

2010 

0.3 

44.4 

0.3 

44.7 

48.0 

Mean 

0.3 

81.5 

0.3 

45.6 

49.0 

Mean 

0.3 

81.5 

0.3 

44.7 

48.0 

90% 

0.3 

2.2 

0.3 

45.6 

49.0 

90% 

0.3 

2.2 

0.3 

44.7 

48.0 

75% 

0.3 

29.9 

0.3 

45.6 

49.0 

75% 

0.3 

29.9 

0.3 

44.7 

48.0 

50% 

0.3 

64.3 

0.3 

45.6 

49.0 

50% 

0.3 

64.3 

0.3 

44.7 

48.0 

25% 

0.3 

125.9 

0.3 

45.6 

49.0 

25% 

0.3 

126.0 

0.3 

44.7 

48.0 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

0.3 





[0] 

0.3 





[L] 

16.2 





[L] 

16.2 





[1] 

0.3 





[1] 

0.3 





[2] 

0.0 





[2] 

0.0 





[3] 

0.3 





[3] 

0.3 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.3 

0.0 

0.3 

42.9 

46.1 

1973 

0.3 

0.0 

0.3 

41.0 

44.1 

1974 

0.3 

112.6 

0.3 

42.9 

46.1 

1974 

0.3 

112.6 

0.3 

41.0 

44.1 

1975 

0.3 

0.0 

0.3 

42.9 

46.1 

1975 

0.3 

0.0 

0.3 

41.0 

44.1 

1976 

0.3 

114.0 

0.3 

42.9 

46.1 

1976 

0.3 

114.0 

0.3 

41.0 

44.1 

1977 

0.3 

331.4 

0.3 

42.9 

46.1 

1977 

0.3 

331.4 

0.3 

41.0 

44.1 

1978 

0.3 

98.0 

0.3 

42.9 

46.1 

1978 

0.3 

98.0 

0.3 

41.0 

44.1 

1979 

0.3 

30.2 

0.3 

42.9 

46.1 

1979 

0.3 

30.2 

0.3 

41.0 

44.1 

1980 

0.3 

68.3 

0.3 

42.9 

46.1 

1980 

0.3 

68.3 

0.3 

41.0 

44.1 

1981 

0.3 

150.7 

0.3 

42.9 

46.1 

1981 

0.3 

150.7 

0.3 

41.0 

44.1 

1982 

0.3 

64.9 

0.3 

42.9 

46.1 

1982 

0.3 

64.9 

0.3 

41.0 

44.1 

1983 

0.3 

88.8 

0.3 

42.9 

46.1 

1983 

0.3 

88.8 

0.3 

41.0 

44.1 

1984 

0.3 

43.5 

0.3 

42.9 

46.1 

1984 

0.3 

43.5 

0.3 

41.0 

44.1 

1985 

0.3 

70.3 

0.3 

42.9 

46.1 

1985 

0.3 

70.3 

0.3 

41.0 

44.1 

1986 

0.3 

113.8 

0.3 

42.9 

46.1 

1986 

0.3 

113.8 

0.3 

41.0 

44.1 

1987 

0.3 

19.2 

0.3 

42.9 

46.1 

1987 

0.3 

19.2 

0.3 

41.0 

44.1 

1988 

0.3 

124.4 

0.3 

42.9 

46.1 

1988 

0.3 

124.4 

0.3 

41.0 

44.1 

1989 

0.3 

6.1 

0.3 

42.9 

46.1 

1989 

0.3 

6.1 

0.3 

41.0 

44.1 

1990 

0.3 

12.5 

0.3 

42.9 

46.1 

1990 

0.3 

12.5 

0.3 

41.0 

44.1 

1991 

0.3 

56.8 

0.3 

42.9 

46.1 

1991 

0.3 

56.9 

0.3 

41.0 

44.1 

1992 

0.3 

197.0 

0.3 

42.9 

46.1 

1992 

0.3 

197.0 

0.3 

41.0 

44.1 

1993 

0.3 

77.6 

0.3 

42.9 

46.1 

1993 

0.3 

77.6 

0.3 

41.0 

44.1 

1994 

0.3 

49.7 

0.3 

42.9 

46.1 

1994 

0.3 

49.7 

0.3 

41.0 

44.1 

1995 

0.3 

363.2 

0.3 

42.9 

46.1 

1995 

0.3 

363.2 

0.3 

41.0 

44.1 

1996 

0.3 

166.7 

0.3 

42.9 

46.1 

1996 

0.3 

166.7 

0.3 

41.0 

44.1 

1997 

0.3 

59.7 

0.3 

42.9 

46.1 

1997 

0.3 

59.7 

0.3 

41.0 

44.1 

1998 

0.3 

0.0 

0.3 

42.9 

46.1 

1998 

0.3 

0.0 

0.3 

41.0 

44.1 

1999 

0.3 

49.9 

0.3 

42.9 

46.1 

1999 

0.3 

49.9 

0.3 

41.0 

44.1 

2000 

0.3 

56.0 

0.3 

42.9 

46.1 

2000 

0.3 

56.0 

0.3 

41.0 

44.1 

2001 

0.3 

52.4 

0.3 

42.9 

46.1 

2001 

0.3 

52.4 

0.3 

41.0 

44.1 

2002 

0.3 

2.5 

0.3 

42.9 

46.1 

2002 

0.3 

2.5 

0.3 

41.0 

44.1 

2003 

0.3 

93.1 

0.3 

42.9 

46.1 

2003 

0.3 

93.1 

0.3 

41.0 

44.1 

2004 

0.3 

54.4 

0.3 

42.9 

46.1 

2004 

0.3 

54.4 

0.3 

41.0 

44.1 

2005 

0.3 

109.9 

0.3 

42.9 

46.1 

2005 

0.3 

109.9 

0.3 

41.0 

44.1 

2006 

0.3 

27.4 

0.3 

42.9 

46.1 

2006 

0.3 

27.4 

0.3 

41.0 

44.1 

2007 

0.3 

32.4 

0.3 

42.9 

46.1 

2007 

0.3 

32.4 

0.3 

41.0 

44.1 

2008 

0.3 

125.5 

0.3 

42.9 

46.1 

2008 

0.3 

125.5 

0.3 

41.0 

44.1 

2009 

0.3 

28.8 

0.3 

42.9 

46.1 

2009 

0.3 

28.9 

0.3 

41.0 

44.1 

2010 

0.3 

44.4 

0.3 

42.9 

46.1 

2010 

0.3 

44.4 

0.3 

41.0 

44.1 

Mean 

0.3 

81.5 

0.3 

42.9 

46.1 

Mean 

0.3 

81.5 

0.3 

41.0 

44.1 

90% 

0.3 

2.2 

0.3 

42.9 

46.1 

90% 

0.3 

2.3 

0.3 

41.0 

44.1 

75% 

0.3 

29.9 

0.3 

42.9 

46.1 

75% 

0.3 

29.9 

0.3 

41.0 

44.1 

50% 

0.3 

64.3 

0.3 

42.9 

46.1 

50% 

0.3 

64.3 

0.3 

41.0 

44.1 

25% 

0.3 

126.0 

0.3 

42.9 

46.1 

25% 

0.3 

126.0 

0.3 

41.0 

44.1 


CHM MWS 005 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

238 . ll | 
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LO 
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Mean 
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E 
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00 
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72.58 
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90% 

17.43 
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Mean 

175.16 
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87.23 
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Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS 005 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 
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00 

00 

6.59 

58.29 


64.36 


122.65 

75% 

72.58 



36.44 

6.59 

29.85 


36.14 


65.99 

90% 

17.43 



8.75 

6.59 

2.16 


8.68 


10.84 

Mean 

175.16 



87.93 

6.59 

81.34 


87.23 


168.57 

Area, 

CM 

E 

779.80 

IT'S 

388.35 

391.46 




388.34 



Water Yield, Mm 3 /yr 
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118.58 


231.51 
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00 
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00 

LO 
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72.58 
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6.60 

29.84 


36.14 
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90% 

17.43 



8.75 

6.60 

2.15 


8.68 


10.83 

Mean 

175.16 



87.93 

6.60 

81.33 


87.23 


168.56 

fO N 
£ £ 
< 

779.80 

ire 

388.35 

391.46 




388.34 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 002 


Irrigation Rate (mm) 

(8) 

Gross 














539.6 

Total Eff. 














56.3 

Nominal 














303.5 

Area (ha) 
(7) 
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(6) 
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0.53 
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0.65 
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o 
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6.58 
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o 
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(3) 


Tonk 

Tonk 
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Tonk 

Uniara 

Uniara 

Tonk 

Tonk 

Tonk 

Tonk 

Tonk 


Class 

(2) 

BAN MWS 002 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Bishanpura 

Lawadar 

Lamba 

Arnimal 

Banetha 

Roopwas 

Rustamganj 

Chandalai 

Harchandera 

Deopura 

Hathona 

WHS 































Projected Siltation at Existing Irrigation Projects in BAN MWS 002 
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Simulated Flow Series of Intercepted Area of BAN MWS 002, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

132.2 

18.7 

2.2 

0.7 

0.0 

0.0 

153.7 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40.0 

105.7 

7.1 

0.1 

0.0 

0.0 

152.9 

1975 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

19.4 

46.0 

53.2 

0.3 

0.0 

0.0 

119.7 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

92.1 

16.7 

0.2 

5.7 

0.9 

119.0 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

55.2 

45.9 

1.0 

0.1 

0.0 

0.0 

102.8 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23.4 

71.2 

7.2 

0.6 

0.0 

0.0 

102.4 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

52.2 

13.4 

18.0 

0.5 

0.0 

0.0 

85.5 

1980 

0.0 

0.0 

0.0 

1.9 

0.1 

0.0 

17.0 

15.2 

48.0 

1.6 

0.0 

0.0 

83.8 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

37.4 

36.8 

7.5 

0.2 

0.0 

0.0 

83.7 

1982 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

48.0 

29.8 

0.2 

0.0 

0.0 

0.0 

78.4 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

64.3 

5.0 

0.0 

0.0 

0.0 

69.4 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

4.2 

28.8 

27.3 

0.3 

0.1 

0.0 

61.2 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

4.4 

55.0 

1.5 

0.0 

0.0 

0.0 

61.0 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.8 

43.6 

3.3 

0.0 

0.4 

0.0 

54.1 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.7 

44.0 

1.1 

0.0 

0.0 

0.0 

51.8 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

28.4 

11.8 

9.4 

0.1 

0.0 

0.0 

49.7 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

25.2 

1.4 

19.2 

2.2 

0.0 

0.0 

48.3 

1990 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

28.5 

18.0 

0.1 

0.0 

0.0 

0.0 

47.1 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

39.8 

4.3 

0.1 

0.0 

0.0 

0.0 

44.6 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

10.7 

29.7 

0.2 

0.0 

0.0 

43.6 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

22.2 

16.7 

3.0 

0.0 

0.0 

42.6 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22.1 

9.6 

0.1 

6.1 

0.1 

0.0 

38.2 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.8 

21.3 

5.2 

0.0 

0.0 

0.0 

36.4 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.7 

22.1 

3.8 

0.0 

0.0 

0.0 

35.6 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

10.2 

12.5 

11.1 

0.1 

0.0 

0.0 

34.3 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

3.1 

29.5 

0.1 

0.0 

0.0 

0.0 

33.4 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

10.4 

7.5 

1.1 

3.5 

0.8 

23.4 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

14.2 

7.4 

0.0 

0.0 

0.0 

22.0 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1.8 

8.0 

10.5 

0.1 

0.0 

0.0 

21.1 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.1 

5.7 

10.2 

0.0 

0.0 

0.0 

19.0 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

7.0 

0.3 

5.6 

1.0 

0.0 

0.0 

14.9 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.8 

7.4 

0.0 

0.0 

0.0 

14.3 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.2 

10.5 

1.5 

0.1 

0.0 

0.0 

13.7 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.7 

0.1 

5.4 

0.0 

0.1 

8.3 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.0 

3.1 

0.6 

0.0 

0.0 

0.0 

7.7 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

2.6 

0.0 

0.0 

0.0 

6.0 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.6 

0.0 

2.2 

0.0 

0.0 

3.6 

2010 

0.0 

0.4 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

% flow 

0.1 

0.0 

0.0 

0.1 

0.0 

0.4 

32.7 

47.3 

17.5 

1.3 

0.5 

0.1 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

17.1 

24.7 

9.2 

0.7 

0.3 

0.1 

52.3 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

3.6 

1.3 

0.1 

0.0 

0.0 

7.6 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

6.7 

9.7 

3.6 

0.3 

0.1 

0.0 

20.6 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

14.4 

20.8 

7.7 

0.6 

0.2 

0.0 

44.1 

25% 

0.0 

0.0 

0.0 

0.1 

0.0 

0.3 

26.0 

37.7 

14.0 

1.1 

0.4 

0.1 

79.7 






























































Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Mean 

90% 

75% 

50% 

25% 


Surplus Water Operation Analysis of Intercepted Area of BAN MWS 002, Mm 3 


2010 

Operation analyses 




2020 

Operation analyses 



[0] 

11.8 





[0] 

11.6 




[L] 

24.8 





[L] 

24.8 




[1] 

8.9 





[1] 

8.7 




[2] 

0.0 





[2] 

0.0 




[3] 

8.9 





[3] 

8.7 




[4] 

539.6 





[4] 

539.6 




[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

11.8 

111.5 

8.9 

1641.7 

62.6 

1973 

11.6 

111.7 

8.7 

1611.5 

61.5 

11.8 

110.7 

8.9 

1641.7 

62.6 

1974 

11.6 

110.9 

8.7 

1611.5 

61.5 

11.8 

77.5 

8.9 

1641.7 

62.6 

1975 

11.6 

77.7 

8.7 

1611.5 

61.5 

11.8 

76.8 

8.9 

1641.7 

62.6 

1976 

11.6 

77.0 

8.7 

1611.5 

61.5 

11.8 

60.7 

8.9 

1641.7 

62.6 

1977 

11.6 

60.9 

8.7 

1611.5 

61.5 

11.8 

60.2 

8.9 

1641.7 

62.6 

1978 

11.6 

60.5 

8.7 

1611.5 

61.5 

11.8 

43.3 

8.9 

1641.7 

62.6 

1979 

11.6 

43.6 

8.7 

1611.5 

61.5 

11.8 

41.6 

8.9 

1641.7 

62.6 

1980 

11.6 

41.8 

8.7 

1611.5 

61.5 

11.8 

41.5 

8.9 

1641.7 

62.6 

1981 

11.6 

41.7 

8.7 

1611.5 

61.5 

11.8 

36.2 

8.9 

1641.7 

62.6 

1982 

11.6 

36.4 

8.7 

1611.5 

61.5 

11.8 

27.3 

8.9 

1641.7 

62.6 

1983 

11.6 

27.5 

8.7 

1611.5 

61.5 

11.8 

19.0 

8.9 

1641.7 

62.6 

1984 

11.6 

19.2 

8.7 

1611.5 

61.5 

11.8 

18.8 

8.9 

1641.7 

62.6 

1985 

11.6 

19.0 

8.7 

1611.5 

61.5 

11.8 

11.9 

8.9 

1641.7 

62.6 

1986 

11.6 

12.1 

8.7 

1611.5 

61.5 

11.8 

9.6 

8.9 

1641.7 

62.6 

1987 

11.6 

9.8 

8.7 

1611.5 

61.5 

11.8 

7.5 

8.9 

1641.7 

62.6 

1988 

11.6 

7.7 

8.7 

1611.5 

61.5 

11.8 

6.1 

8.9 

1641.7 

62.6 

1989 

11.6 

6.3 

8.7 

1611.5 

61.5 

11.8 

4.9 

8.9 

1641.7 

62.6 

1990 

11.6 

5.1 

8.7 

1611.5 

61.5 

11.8 

2.4 

8.9 

1641.7 

62.6 

1991 

11.6 

2.6 

8.7 

1611.5 

61.5 

11.8 

1.4 

8.9 

1641.7 

62.6 

1992 

11.6 

1.7 

8.7 

1611.5 

61.5 

11.8 

0.4 

8.9 

1641.7 

62.6 

1993 

11.6 

0.6 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1994 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1995 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1996 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1997 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1998 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

1999 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2000 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2001 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2002 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2003 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2004 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

2005 

11.6 

0.0 

8.7 

1611.5 

61.5 

8.3 

0.0 

8.3 

1541.8 

58.8 

2006 

8.3 

0.0 

8.3 

1541.8 

58.8 

7.7 

0.0 

7.7 

1431.3 

54.6 

2007 

7.7 

0.0 

7.7 

1431.3 

54.6 

6.0 

0.0 

6.0 

1117.9 

42.6 

2008 

6.0 

0.0 

6.0 

1117.9 

42.6 

3.6 

0.0 

3.6 

659.8 

25.2 

2009 

3.6 

0.0 

3.6 

659.8 

25.2 

0.7 

0.0 

0.7 

123.1 

4.7 

2010 

0.7 

0.0 

0.7 

123.1 

4.7 

10.9 

20.2 

8.4 

1553.9 

59.3 

Mean 

10.7 

20.4 

8.2 

1527.8 

58.3 

11.6 

0.0 

8.9 

1641.7 

62.6 

90% 

11.4 

0.0 

8.7 

1611.5 

61.5 

11.8 

0.0 

8.9 

1641.7 

62.6 

75% 

11.6 

0.0 

8.7 

1611.5 

61.5 

11.8 

29.5 

8.9 

1641.7 

62.6 

50% 

11.6 

29.7 

8.7 

1611.5 

61.5 

11.8 

87.5 

8.9 

1641.7 

62.6 

25% 

11.6 

87.7 

8.7 

1611.5 

61.5 


2040 Operation analyses 



[0] 

11.1 



[L] 

24.8 



[1] 

8.4 



[2] 

0.0 



[3] 

8.4 



[4] 

539.6 


Year 

[5] 

[6] 

[7] 

1973 

11.1 

112.2 

8.4 

1974 

11.1 

111.4 

8.4 

1975 

11.1 

78.1 

8.4 

1976 

11.1 

77.4 

8.4 

1977 

11.1 

61.3 

8.4 

1978 

11.1 

60.9 

8.4 

1979 

11.1 

44.0 

8.4 

1980 

11.1 

42.2 

8.4 

1981 

11.1 

42.2 

8.4 

1982 

11.1 

36.9 

8.4 

1983 

11.1 

27.9 

8.4 

1984 

11.1 

19.7 

8.4 

1985 

11.1 

19.5 

8.4 

1986 

11.1 

12.6 

8.4 

1987 

11.1 

10.3 

8.4 

1988 

11.1 

8.2 

8.4 

1989 

11.1 

6.7 

8.4 

1990 

11.1 

5.5 

8.4 

1991 

11.1 

3.0 

8.4 

1992 

11.1 

2.1 

8.4 

1993 

11.1 

1.0 

8.4 

1994 

11.1 

0.0 

8.4 

1995 

11.1 

0.0 

8.4 

1996 

11.1 

0.0 

8.4 

1997 

11.1 

0.0 

8.4 

1998 

11.1 

0.0 

8.4 

1999 

11.1 

0.0 

8.4 

2000 

11.1 

0.0 

8.4 

2001 

11.1 

0.0 

8.4 

2002 

11.1 

0.0 

8.4 

2003 

11.1 

0.0 

8.4 

2004 

11.1 

0.0 

8.4 

2005 

11.1 

0.0 

8.4 

2006 

8.3 

0.0 

8.3 

2007 

7.7 

0.0 

7.7 

2008 

6.0 

0.0 

6.0 

2009 

3.6 

0.0 

3.6 

2010 

0.7 

0.0 

0.7 

Mean 

10.4 

20.6 

8.0 

90% 

11.0 

0.0 

8.4 

75% 

11.1 

0.0 

8.4 

50% 

11.1 

30.2 

8.4 

25% 

11.1 

88.1 

8.4 


2060 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

1551.2 

59.2 

1973 

10.7 

1551.2 

59.2 

1974 

10.7 

1551.2 

59.2 

1975 

10.7 

1551.2 

59.2 

1976 

10.7 

1551.2 

59.2 

1977 

10.7 

1551.2 

59.2 

1978 

10.7 

1551.2 

59.2 

1979 

10.7 

1551.2 

59.2 

1980 

10.7 

1551.2 

59.2 

1981 

10.7 

1551.2 

59.2 

1982 

10.7 

1551.2 

59.2 

1983 

10.7 

1551.2 

59.2 

1984 

10.7 

1551.2 

59.2 

1985 

10.7 

1551.2 

59.2 

1986 

10.7 

1551.2 

59.2 

1987 

10.7 

1551.2 

59.2 

1988 

10.7 

1551.2 

59.2 

1989 

10.7 

1551.2 

59.2 

1990 

10.7 

1551.2 

59.2 

1991 

10.7 

1551.2 

59.2 

1992 

10.7 

1551.2 

59.2 

1993 

10.7 

1551.2 

59.2 

1994 

10.7 

1551.2 

59.2 

1995 

10.7 

1551.2 

59.2 

1996 

10.7 

1551.2 

59.2 

1997 

10.7 

1551.2 

59.2 

1998 

10.7 

1551.2 

59.2 

1999 

10.7 

1551.2 

59.2 

2000 

10.7 

1551.2 

59.2 

2001 

10.7 

1551.2 

59.2 

2002 

10.7 

1551.2 

59.2 

2003 

10.7 

1551.2 

59.2 

2004 

10.7 

1551.2 

59.2 

2005 

10.7 

1541.8 

58.8 

2006 

8.3 

1431.3 

54.6 

2007 

7.7 

1117.9 

42.6 

2008 

6.0 

659.8 

25.2 

2009 

3.6 

123.1 

4.7 

2010 

0.7 

1475.4 

56.3 

Mean 

10.0 

1551.2 

59.2 

90% 

10.6 

1551.2 

59.2 

75% 

10.7 

1551.2 

59.2 

50% 

10.7 

1551.2 

59.2 

25% 

10.7 
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10.7 

24.8 
8.0 
0.0 
8.0 

539.6 


[6] 

[7] 

[8] 

[9] 

112.6 

8.0 

1490.9 

56.9 

111.8 

8.0 

1490.9 

56.9 

78.6 

8.0 

1490.9 

56.9 

77.9 

8.0 

1490.9 

56.9 

61.7 

8.0 

1490.9 

56.9 

61.3 

8.0 

1490.9 

56.9 

44.4 

8.0 

1490.9 

56.9 

42.7 

8.0 

1490.9 

56.9 

42.6 

8.0 

1490.9 

56.9 

37.3 

8.0 

1490.9 

56.9 

28.3 

8.0 

1490.9 

56.9 

20.1 

8.0 

1490.9 

56.9 

19.9 

8.0 

1490.9 

56.9 

13.0 

8.0 

1490.9 

56.9 

10.7 

8.0 

1490.9 

56.9 

8.6 

8.0 

1490.9 

56.9 

7.2 

8.0 

1490.9 

56.9 

5.9 

8.0 

1490.9 

56.9 

3.4 

8.0 

1490.9 

56.9 

2.5 

8.0 

1490.9 

56.9 

1.5 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

0.0 

7.7 

1431.3 

54.6 

0.0 

6.0 

1117.9 

42.6 

0.0 

3.6 

659.8 

25.2 

0.0 

0.7 

123.1 

4.7 

20.8 

7.7 

1421.6 

54.2 

0.0 

8.0 

1490.9 

56.9 

0.0 

8.0 

1490.9 

56.9 

30.6 

8.0 

1490.9 

56.9 

88.6 

8.0 

1490.9 

56.9 
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Water Yield, Mm 3 /yr 

LO 

PM 

VD 

cn 
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i< 
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Mean 
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Water Yield, Mm 3 /yr 
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fO N 
£ £ 
< 

719.28 
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277.02 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























BAN MWS 002 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

VD 

d 
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41.11 
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o 
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12.29 
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o 

o 
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4.73 


4.73 

Mean 

00 

q 

LO 
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52.31 

41.11 

11.20 


32.77 


43.97 

Area, 

CM 

E 

719.28 

165.23 

277.03 

442.26 




277.02 



Water Yield, Mm 3 /yr 

25% 

129.67 



79.73 

41.54 

38.19 


49.94 


88.13 

50% 

71.71 



44.09 

41.54 

2.55 
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75% 

00 

00 
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20.59 
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o 

o 
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12.89 
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7.56 
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o 

o 
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4.73 
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00 
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LO 
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41.54 

10.77 


32.77 


43.54 

fO N 
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< 

719.28 
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277.02 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 003 


Irrigation Rate (mm) 

(8) 

Gross 









540.8 

Total Eff. 









56.3 

Nominal 









304.2 

Area (ha) 
(7) 

CCA 


30.0 

20.0 

1733.0 

105.0 

o 

OO 

1365.0 


3321.0 

Storage (Mm 3 ) 

(6) 

2060 


0.31 

On 

OO 

O 

o 

o 

o 

0.50 

0.20 

6.62 

00 

00 

8.52 

2040 


0.32 

0.91 

o 

o 

o 

0.52 

0.21 

6.76 

OO 

00 

8.72 

2020 


0.32 

0.93 

o 

o 

o 

0.54 

0.22 

6.91 

OO 

OO 

16*8 

2010 


0.32 

0.94 

o 

o 

o 

0.55 
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6.99 

OO 

OO 

10*6 

Catchment 
Area (km 2 ) 

(5) 


1.94 

00 

74.07 

6.73 

2.59 

56.67 


149.68 

Year of 

Const. 

(4) 


1948 

1948 

1934 

1948 

1948 

o 

OO 


Sub-Total (excluding WHS) 

Block 

(3) 


Khandar 

Khandar 

Khandar 

Sawai Madhopur 

Sawai Madhopur 

Sawai Madhopur 


Class 

(2) 

BAN MWS 003 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Bagruwala 

Bamanwala 

Galai Sagar 

Adalwara 

Girdarpura 

Bhagwat Garh 

WHS 


























Projected Siltation at Existing Irrigation Projects in BAN MWS 003 
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Simulated Flow Series of Intercepted Area of BAN MWS 003, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.4 

127.8 

6.1 

0.2 

0.0 

0.0 

150.5 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

64.1 

32.9 

2.4 

9.8 

0.4 

0.0 

110.0 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

40.9 

90.0 

35.7 

17.6 

2.3 

0.0 

187.0 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

23.6 

10.4 

22.1 

5.6 

0.4 

0.4 

0.2 

62.8 

1977 

0.1 

0.0 

0.0 

0.0 

0.1 

0.4 

51.6 

58.7 

57.7 

10.8 

0.8 

0.0 

180.1 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

54.0 

26.5 

35.1 

5.8 

0.3 

0.0 

125.1 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

126.2 

7.6 

0.2 

0.0 

0.0 

0.1 

135.1 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

11.7 

62.3 

2.7 

0.1 

0.0 

0.0 

79.5 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

27.0 

24.2 

0.5 

0.0 

0.0 

0.0 

52.1 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

22.5 

3.1 

0.1 

0.3 

0.0 

29.3 

1983 

0.0 

0.0 

0.0 

1.6 

0.3 

0.4 

24.0 

26.8 

36.2 

3.8 

0.3 

0.0 

93.4 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

10.0 

2.8 

0.1 

0.0 

0.0 

13.8 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

13.3 

10.6 

0.2 

10.1 

0.1 

0.0 

34.6 

1986 

0.0 

0.4 

0.0 

0.0 

0.1 

0.6 

38.1 

56.0 

2.4 

0.7 

0.0 

0.0 

98.5 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

17.0 

19.0 

0.2 

0.0 

0.2 

38.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

4.9 

95.1 

112.6 

9.7 

0.2 

0.0 

0.0 

222.5 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24.5 

39.8 

10.4 

0.1 

0.0 

0.0 

74.9 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

81.4 

1.1 

0.6 

0.1 

0.0 

0.0 

83.5 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

53.9 

162.6 

48.1 

1.5 

0.3 

0.0 

266.4 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

14.9 

46.2 

2.1 

2.6 

0.1 

0.0 

66.1 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

3.3 

20.9 

16.5 

0.7 

0.0 

0.0 

42.5 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

57.6 

78.9 

3.1 

0.2 

0.0 

0.0 

144.3 

1995 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

19.4 

90.8 

10.9 

1.3 

0.2 

0.0 

122.7 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.5 

64.2 

15.9 

1.2 

0.1 

0.0 

86.8 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.6 

56.7 

28.4 

1.5 

0.2 

0.1 

89.7 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

40.7 

39.7 

26.4 

2.8 

0.2 

0.0 

110.0 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

13.3 

20.1 

12.0 

0.9 

0.0 

0.0 

49.8 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22.9 

4.3 

0.5 

0.0 

0.0 

0.0 

27.7 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2.0 

8.6 

0.5 

0.1 

0.0 

0.0 

11.5 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

0.2 

3.2 

0.2 

0.0 

0.0 

0.0 

4.4 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.1 

7.3 

3.7 

0.1 

0.0 

0.0 

12.3 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.2 

75.5 

13.0 

0.1 

0.0 

0.0 

89.5 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

132.0 

6.7 

3.2 

0.1 

0.0 

0.0 

142.1 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

2.9 

29.6 

61.8 

3.1 

0.1 

0.0 

0.0 

97.6 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

27.4 

5.3 

3.0 

0.1 

0.0 

0.0 

37.5 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

4.9 

34.2 

13.6 

6.9 

0.5 

0.0 

0.0 

60.2 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.1 

4.7 

3.5 

1.1 

0.4 

0.0 

12.9 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2.2 

10.5 

41.3 

0.8 

1.1 

0.6 

56.8 

% flow 

0.0 

0.0 

0.0 

0.1 

0.0 

1.8 

34.8 

46.3 

14.3 

2.3 

0.2 

0.1 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

30.3 

40.3 

12.4 

2.0 

0.2 

0.0 

86.9 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

4.5 

6.0 

1.8 

0.3 

0.0 

0.0 

12.9 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

13.2 

17.5 

5.4 

0.9 

0.1 

0.0 

37.9 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

28.4 

37.8 

11.7 

1.9 

0.2 

0.0 

81.5 

25% 

0.0 

0.0 

0.0 

0.1 

0.0 

2.2 

42.9 

57.1 

17.7 

2.8 

0.3 

0.1 

123.3 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 003, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

9.0 





[0] 

8.9 





[L] 

24.8 





[L] 

24.8 





[1] 

6.8 





[1] 

6.7 





[2] 

0.0 





[2] 

0.0 





[3] 

6.8 





[3] 

6.7 





[4] 

540.8 





[4] 

540.8 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

9.0 

133.3 

6.7 

1247.4 

37.6 

1973 

8.9 

133.4 

6.7 

1233.8 

37.2 

1974 

9.0 

92.8 

6.7 

1247.4 

37.6 

1974 

8.9 

92.9 

6.7 

1233.8 

37.2 

1975 

9.0 

169.8 

6.7 

1247.4 

37.6 

1975 

8.9 

169.9 

6.7 

1233.8 

37.2 

1976 

9.0 

45.6 

6.7 

1247.4 

37.6 

1976 

8.9 

45.7 

6.7 

1233.8 

37.2 

1977 

9.0 

162.9 

6.7 

1247.4 

37.6 

1977 

8.9 

163.0 

6.7 

1233.8 

37.2 

1978 

9.0 

107.9 

6.7 

1247.4 

37.6 

1978 

8.9 

108.0 

6.7 

1233.8 

37.2 

1979 

9.0 

117.9 

6.7 

1247.4 

37.6 

1979 

8.9 

118.0 

6.7 

1233.8 

37.2 

1980 

9.0 

62.3 

6.7 

1247.4 

37.6 

1980 

8.9 

62.4 

6.7 

1233.8 

37.2 

1981 

9.0 

34.9 

6.7 

1247.4 

37.6 

1981 

8.9 

35.0 

6.7 

1233.8 

37.2 

1982 

9.0 

12.1 

6.7 

1247.4 

37.6 

1982 

8.9 

12.2 

6.7 

1233.8 

37.2 

1983 

9.0 

76.2 

6.7 

1247.4 

37.6 

1983 

8.9 

76.3 

6.7 

1233.8 

37.2 

1984 

9.0 

0.0 

6.7 

1247.4 

37.6 

1984 

8.9 

0.0 

6.7 

1233.8 

37.2 

1985 

9.0 

17.4 

6.7 

1247.4 

37.6 

1985 

8.9 

17.5 

6.7 

1233.8 

37.2 

1986 

9.0 

81.3 

6.7 

1247.4 

37.6 

1986 

8.9 

81.4 

6.7 

1233.8 

37.2 

1987 

9.0 

20.8 

6.7 

1247.4 

37.6 

1987 

8.9 

20.9 

6.7 

1233.8 

37.2 

1988 

9.0 

205.3 

6.7 

1247.4 

37.6 

1988 

8.9 

205.4 

6.7 

1233.8 

37.2 

1989 

9.0 

57.7 

6.7 

1247.4 

37.6 

1989 

8.9 

57.8 

6.7 

1233.8 

37.2 

1990 

9.0 

66.3 

6.7 

1247.4 

37.6 

1990 

8.9 

66.4 

6.7 

1233.8 

37.2 

1991 

9.0 

249.2 

6.7 

1247.4 

37.6 

1991 

8.9 

249.3 

6.7 

1233.8 

37.2 

1992 

9.0 

48.9 

6.7 

1247.4 

37.6 

1992 

8.9 

49.0 

6.7 

1233.8 

37.2 

1993 

9.0 

25.3 

6.7 

1247.4 

37.6 

1993 

8.9 

25.4 

6.7 

1233.8 

37.2 

1994 

9.0 

127.1 

6.7 

1247.4 

37.6 

1994 

8.9 

127.2 

6.7 

1233.8 

37.2 

1995 

9.0 

105.5 

6.7 

1247.4 

37.6 

1995 

8.9 

105.6 

6.7 

1233.8 

37.2 

1996 

9.0 

69.6 

6.7 

1247.4 

37.6 

1996 

8.9 

69.7 

6.7 

1233.8 

37.2 

1997 

9.0 

72.5 

6.7 

1247.4 

37.6 

1997 

8.9 

72.6 

6.7 

1233.8 

37.2 

1998 

9.0 

92.8 

6.7 

1247.4 

37.6 

1998 

8.9 

92.9 

6.7 

1233.8 

37.2 

1999 

9.0 

32.6 

6.7 

1247.4 

37.6 

1999 

8.9 

32.7 

6.7 

1233.8 

37.2 

2000 

9.0 

10.6 

6.7 

1247.4 

37.6 

2000 

8.9 

10.7 

6.7 

1233.8 

37.2 

2001 

9.0 

0.0 

6.7 

1247.4 

37.6 

2001 

8.9 

0.0 

6.7 

1233.8 

37.2 

2002 

4.4 

0.0 

4.4 

805.9 

24.3 

2002 

4.4 

0.0 

4.4 

806.1 

24.3 

2003 

9.0 

0.0 

6.7 

1247.4 

37.6 

2003 

8.9 

0.0 

6.7 

1233.8 

37.2 

2004 

9.0 

72.3 

6.7 

1247.4 

37.6 

2004 

8.9 

72.4 

6.7 

1233.8 

37.2 

2005 

9.0 

124.9 

6.7 

1247.4 

37.6 

2005 

8.9 

125.0 

6.7 

1233.8 

37.2 

2006 

9.0 

80.4 

6.7 

1247.4 

37.6 

2006 

8.9 

80.5 

6.7 

1233.8 

37.2 

2007 

9.0 

20.3 

6.7 

1247.4 

37.6 

2007 

8.9 

20.4 

6.7 

1233.8 

37.2 

2008 

9.0 

43.0 

6.7 

1247.4 

37.6 

2008 

8.9 

43.1 

6.7 

1233.8 

37.2 

2009 

9.0 

0.0 

6.7 

1247.4 

37.6 

2009 

8.9 

0.0 

6.7 

1233.8 

37.2 

2010 

9.0 

39.6 

6.7 

1247.4 

37.6 

2010 

8.9 

39.7 

6.7 

1233.8 

37.2 

Mean 

8.9 

70.5 

6.7 

1235.8 

37.2 

Mean 

8.8 

70.6 

6.6 

1222.5 

36.8 

90% 

9.0 

4.9 

6.7 

1247.4 

37.6 

90% 

8.9 

5.0 

6.7 

1233.8 

37.2 

75% 

9.0 

47.8 

6.7 

1247.4 

37.6 

75% 

8.9 

47.9 

6.7 

1233.8 

37.2 

50% 

9.0 

122.6 

6.7 

1247.4 

37.6 

50% 

8.9 

122.7 

6.7 

1233.8 

37.2 

25% 

9.0 

194.3 

6.7 

1247.4 

37.6 

25% 

8.9 

194.4 

6.7 

1233.8 

37.2 


Operation analyses 
8.7 


Operation analyses 
8.5 


2040 

[ 0 ] 

[L] 24.8 

[ 1 ] 6.6 

[ 2 ] 0.0 

[ 3 ] 6.6 

[4] 540.8 

Year [5] [6] 

1973 8.7 133.6 

1974 8.7 93.1 

1975 8.7 170.1 

1976 8.7 45.9 

1977 8.7 163.2 

1978 8.7 108.2 

1979 8.7 118.2 

1980 8.7 62.6 

1981 8.7 35.2 

1982 8.7 12.4 

1983 8.7 76.5 

1984 8.7 0.0 

1985 8.7 17.7 

1986 8.7 81.6 

1987 8.7 21.1 

1988 8.7 205.6 

1989 8.7 58.0 

1990 8.7 66.6 

1991 8.7 249.5 

1992 8.7 49.2 

1993 8.7 25.6 

1994 8.7 127.4 

1995 8.7 105.8 

1996 8.7 69.9 

1997 8.7 72.8 

1998 8.7 93.1 

1999 8.7 32.9 

2000 8.7 10.9 

2001 8.7 0.0 

2002 4.4 0.0 

2003 8.7 0.0 

2004 8.7 72.6 

2005 8.7 125.2 

2006 8.7 80.7 

2007 8.7 20.6 

2008 8.7 43.3 

2009 8.7 0.0 

2010 8.7 39.9 

Mean 8.6 70.8 

90% 8.7 5.2 

75% 8.7 48.1 

50% 8.7 122.9 

25% 8.7 194.6 


[7] 

[8] 

[9] 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

4.4 

806.6 

24.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1196.0 

36.0 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 

6.5 

1206.5 

36.3 


2060 

[ 0 ] 

[L] 24.8 

[ 1 ] 6.4 

[ 2 ] 0.0 

[ 3 ] 6.4 

[4] 540.8 

Year [5] [6] 

1973 8.5 133.8 

1974 8.5 93.3 

1975 8.5 170.3 

1976 8.5 46.1 

1977 8.5 163.4 

1978 8.5 108.4 

1979 8.5 118.4 

1980 8.5 62.8 

1981 8.5 35.4 

1982 8.5 12.6 

1983 8.5 76.7 

1984 8.5 0.0 

1985 8.5 17.9 

1986 8.5 81.8 

1987 8.5 21.3 

1988 8.5 205.8 

1989 8.5 58.2 

1990 8.5 66.8 

1991 8.5 249.7 

1992 8.5 49.4 

1993 8.5 25.8 

1994 8.5 127.6 

1995 8.5 106.0 

1996 8.5 70.1 

1997 8.5 73.0 

1998 8.5 93.3 

1999 8.5 33.1 

2000 8.5 11.1 

2001 8.5 0.0 

2002 4.4 0.0 

2003 8.5 0.0 

2004 8.5 72.8 

2005 8.5 125.4 

2006 8.5 80.9 

2007 8.5 20.8 

2008 8.5 43.5 

2009 8.5 0.0 

2010 8.5 40.1 

Mean 8.4 70.9 

90% 8.5 5.4 

75% 8.5 48.2 

50% 8.5 123.1 

25% 8.5 194.8 


[7] 

[8] 

[9] 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

4.4 

807.0 

24.3 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.3 

1169.5 

35.2 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 

6.4 

1179.3 

35.5 


BAN MWS 003 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

00 

i 

* — i 
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00 

PM 

no 

* — i 

CD 

o 
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<x> 

T—1 

d 

O 
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PM 
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00 
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50% 

139.78 



<x> 
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00 

17.09 

64.40 


58.29 


122.69 

75% 

64.95 



U0 

00 

r< 

no 

17.09 

20.77 


27.09 


UD 

00 

90% 

22.08 



12.87 
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o 

o 

o 


9.21 


9.21 

Mean 

149.04 



86.88 

17.09 

69.79 


62.16 


131.95 

Area, 

CM 

E 

902.15 

149.68 

376.24 

525.92 




376.23 



Water Yield, Mm 3 /yr 

25% 

211.48 



123.28 

17.19 

106.09 


o 

r\J 

00 

00 


194.29 

50% 

139.78 



81.49 

17.19 

o 

no 


58.29 


122.59 

75% 

64.95 



UD 

00 

no 
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27.09 
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90% 
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12.87 
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o 

o 
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Mean 

149.04 
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131.85 

fO N 
£ £ 
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902.15 

149.68 

376.24 

525.92 




376.23 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























BAN MWS 003 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

00 
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PM 
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o 

d 

i 

00 

LO 
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o 

PM 

00 
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139.78 
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16.70 
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123.08 

75% 
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UD 

00 

no 

16.70 

21.16 


27.09 


48.25 

90% 

22.08 



12.87 

16.70 

o 

o 

o 


9.21 


9.21 

Mean 

149.04 



86.88 

16.70 

70.18 


62.16 


132.34 

Area, 

CM 

E 

902.15 

149.68 

376.24 

525.92 




376.23 



Water Yield, Mm 3 /yr 

25% 

211.48 



123.28 

16.90 
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50% 

139.78 
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UD 

00 
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20.96 


27.09 


LO 

o 

00 

90% 

22.08 



12.87 

16.90 

o 

o 

o 


9.21 


9.21 

Mean 

149.04 



86.88 

16.90 

69.98 


62.16 


132.14 

fO N 
£ £ 
< 

902.15 

149.68 

376.24 

525.92 




376.23 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 012 


Irrigation Rate (mm) 

(8) 

Gross 












539.6 

Total Eff. 












d 

Nominal 












303.5 

Area (ha) 
(7) 

CCA 


o 

SO 

319.7 

202.3 

153.4 

wo 

o 

’■cf 

500.0 

125.5 

186.2 

552.0 


2139.7 

Storage (Mm 3 ) 

(6) 

2060 


co 

o 

<N 

oo 

o 

co 

so 

o 

o 

o 

Os 

SO 

o 

00 

^-1- 

o 

o 

o 

o 

04 

wo 

04 

19.24 

oo 

ro 

o-’ 

2040 


in 

co 

o 

O 

OO 

o 

co 

so 

o 

00 

o 

o 

o 

o 

wo 

o 

o 

o 

o 

00 

wo 

04 

19.24 

oo 

O'* 

2020 


co 

o 

co 

oo 

OO 

oo 

o 

VO 

o 

O 

o 

04 

04 

wo 

o 

o 

o 

wo 

so 

04 

19.24 

oo 

ro 

oo 

2010 


co 

o 

so 

oo 

00 

oo 

o 

^i- 

SD 

o 

Os 

O 

wo 

co 

04 

wo 

o 

^i- 

04 

o 

O 

vq 

04 

19.24 

o- 

oo 

Catchment 
Area (km 2 ) 

(5) 


00 

■'sf 

22.38 

o 

wo 

d 

o 

o 

04 

wo 

oo 

04 

OO 

o 

o 

o 

d 

109.04 

25.90 


i-H 

d 

oo 

04 

Year of 

Const. 

(4) 


1950 

o 

oo 

O 

o 

oo 

O 

o 

oo 

Os 

o 

oo 

Os 

o 

OO 

o 

1950 

1950 

wo 

oo 

O 


Sub-Total (excluding WHS) 
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(3) 


Uniara 

Uniara 

Uniara 

Uniara 

Uniara 

Uniara 

Uniara 

Uniara 

Uniara 


Class 

(2) 

BAN MWS 012 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Mohd Ganj 

Mohammad garh 

Kedli Sagar 

Vijay Garh 

Agrabilas Pura 

Bhanpura 

Borkhandi Khurd 

Gothra 

Soonthra 

WHS 





























Projected Siltation at Existing Irrigation Projects in BAN MWS 012 
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Simulated Flow Series of Intercepted Area of BAN MWS 012, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

67.9 

120.4 

16.3 

0.6 

0.0 

0.0 

205.2 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

91.9 

13.3 

1.8 

5.6 

0.2 

0.0 

115.0 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

28.0 

83.8 

39.6 

5.4 

0.7 

0.0 

157.5 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

11.6 

42.4 

34.8 

4.9 

0.2 

0.0 

94.4 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

81.4 

67.1 

35.6 

7.1 

0.3 

0.0 

191.5 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

51.9 

3.2 

0.8 

0.0 

0.0 

0.0 

55.9 

1979 

0.0 

0.7 

0.1 

0.0 

0.0 

0.6 

89.3 

12.0 

0.2 

0.0 

0.0 

0.0 

102.9 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

11.0 

0.1 

0.0 

0.0 

0.0 

21.2 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

121.5 

63.7 

1.4 

0.2 

0.0 

0.0 

186.8 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.9 

19.6 

6.4 

0.1 

0.0 

0.0 

38.0 

1983 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

6.8 

12.8 

35.3 

1.5 

0.0 

0.0 

56.5 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

1.2 

0.0 

0.0 

0.0 

8.7 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

2.2 

0.2 

0.4 

0.0 

0.0 

2.8 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.4 

19.7 

0.2 

0.0 

0.0 

29.2 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

9.4 

3.1 

0.4 

0.0 

0.0 

15.7 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

4.3 

1.0 

0.0 

0.0 

0.0 

7.6 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

43.9 

44.3 

0.8 

0.0 

0.0 

0.0 

89.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

37.7 

40.6 

19.5 

0.2 

0.0 

0.0 

98.0 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

9.6 

2.4 

0.0 

0.0 

0.0 

13.9 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

55.1 

16.4 

0.5 

0.0 

0.0 

72.5 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

33.0 

25.8 

4.1 

0.1 

0.0 

0.0 

63.7 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32.0 

70.7 

23.0 

0.3 

0.0 

0.0 

125.9 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

56.1 

8.4 

1.4 

0.0 

0.0 

0.0 

66.0 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.1 

12.0 

0.4 

0.0 

0.0 

0.0 

22.5 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.2 

14.4 

0.8 

0.0 

0.0 

0.0 

26.5 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15.4 

1.3 

0.0 

0.0 

0.0 

0.0 

16.8 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.7 

0.0 

0.0 

0.0 

0.9 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.9 

26.9 

13.6 

0.5 

0.0 

0.0 

48.9 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.4 

28.8 

2.9 

0.1 

0.0 

0.0 

32.7 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1 

1.1 

0.9 

0.2 

0.0 

0.0 

7.3 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.9 

11.3 

0.2 

0.0 

0.0 

0.0 

20.5 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

22.0 

0.7 

2.5 

0.0 

0.0 

0.0 

26.0 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

8.2 

0.2 

0.0 

0.0 

0.0 

0.0 

8.8 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.1 

0.0 

0.0 

0.0 

0.0 

3.0 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.8 

14.0 

15.8 

0.2 

0.0 

0.0 

36.8 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

42.5 

41.0 

14.6 

1.4 

0.1 

0.0 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

23.2 

22.3 

8.0 

0.8 

0.0 

0.0 

54.5 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.3 

0.1 

0.0 

0.0 

0.0 

0.9 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.7 

3.6 

1.3 

0.1 

0.0 

0.0 

8.8 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

13.2 

12.7 

4.5 

0.4 

0.0 

0.0 

31.0 

25% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

38.4 

37.0 

13.2 

1.3 

0.1 

0.0 

90.4 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 012, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

8.7 





[0] 

8.4 





[L] 

24.8 





[L] 

24.8 





[1] 

6.6 





[1] 

6.3 





[2] 

0.0 





[2] 

0.0 





[3] 

6.6 





[3] 

6.3 





[4] 

539.6 





[4] 

539.6 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

8.7 

177.2 

6.5 

1203.6 

56.3 

1973 

8.4 

177.6 

6.2 

1155.1 

54.0 

1974 

8.7 

87.0 

6.5 

1203.6 

56.3 

1974 

8.4 

87.4 

6.2 

1155.1 

54.0 

1975 

8.7 

129.5 

6.5 

1203.6 

56.3 

1975 

8.4 

129.9 

6.2 

1155.1 

54.0 

1976 

8.7 

66.4 

6.5 

1203.6 

56.3 

1976 

8.4 

66.8 

6.2 

1155.1 

54.0 

1977 

8.7 

163.6 

6.5 

1203.6 

56.3 

1977 

8.4 

163.9 

6.2 

1155.1 

54.0 

1978 

8.7 

27.9 

6.5 

1203.6 

56.3 

1978 

8.4 

28.3 

6.2 

1155.1 

54.0 

1979 

8.7 

74.9 

6.5 

1203.6 

56.3 

1979 

8.4 

75.3 

6.2 

1155.1 

54.0 

1980 

8.7 

0.0 

6.5 

1203.6 

56.3 

1980 

8.4 

0.0 

6.2 

1155.1 

54.0 

1981 

8.7 

158.8 

6.5 

1203.6 

56.3 

1981 

8.4 

159.2 

6.2 

1155.1 

54.0 

1982 

8.7 

10.0 

6.5 

1203.6 

56.3 

1982 

8.4 

10.4 

6.2 

1155.1 

54.0 

1983 

8.7 

28.6 

6.5 

1203.6 

56.3 

1983 

8.4 

28.9 

6.2 

1155.1 

54.0 

1984 

8.7 

0.0 

6.5 

1203.6 

56.3 

1984 

8.4 

0.0 

6.2 

1155.1 

54.0 

1985 

2.8 

0.0 

2.7 

506.5 

23.7 

1985 

2.8 

0.0 

2.8 

510.0 

23.8 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

8.7 

1.2 

6.5 

1203.6 

56.3 

1987 

8.4 

1.6 

6.2 

1155.1 

54.0 

1988 

8.7 

0.0 

6.5 

1203.6 

56.3 

1988 

8.4 

0.0 

6.2 

1155.1 

54.0 

1989 

7.6 

0.0 

6.5 

1203.6 

56.3 

1989 

7.6 

0.0 

6.2 

1155.1 

54.0 

1990 

8.7 

61.0 

6.5 

1203.6 

56.3 

1990 

8.4 

61.4 

6.2 

1155.1 

54.0 

1991 

8.7 

70.0 

6.5 

1203.6 

56.3 

1991 

8.4 

70.4 

6.2 

1155.1 

54.0 

1992 

8.7 

0.0 

6.5 

1203.6 

56.3 

1992 

8.4 

0.0 

6.2 

1155.1 

54.0 

1993 

8.7 

44.6 

6.5 

1203.6 

56.3 

1993 

8.4 

44.9 

6.2 

1155.1 

54.0 

1994 

8.7 

35.7 

6.5 

1203.6 

56.3 

1994 

8.4 

36.1 

6.2 

1155.1 

54.0 

1995 

8.7 

98.0 

6.5 

1203.6 

56.3 

1995 

8.4 

98.3 

6.2 

1155.1 

54.0 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

1998 

8.7 

38.0 

6.5 

1203.6 

56.3 

1998 

8.4 

38.3 

6.2 

1155.1 

54.0 

1999 

8.7 

0.0 

6.5 

1203.6 

56.3 

1999 

8.4 

0.0 

6.2 

1155.1 

54.0 

2000 

8.7 

0.0 

6.5 

1203.6 

56.3 

2000 

8.4 

0.0 

6.2 

1155.1 

54.0 

2001 

8.7 

0.0 

6.5 

1203.6 

56.3 

2001 

8.4 

0.0 

6.2 

1155.1 

54.0 

2002 

0.9 

0.0 

0.8 

154.7 

7.2 

2002 

0.9 

0.0 

0.9 

158.2 

7.4 

2003 

8.7 

20.9 

6.5 

1203.6 

56.3 

2003 

8.4 

21.3 

6.2 

1155.1 

54.0 

2004 

8.7 

4.7 

6.5 

1203.6 

56.3 

2004 

8.4 

5.1 

6.2 

1155.1 

54.0 

2005 

7.3 

0.0 

6.5 

1203.6 

56.3 

2005 

7.3 

0.0 

6.2 

1155.1 

54.0 

2006 

8.7 

0.0 

6.5 

1203.6 

56.3 

2006 

8.4 

0.0 

6.2 

1155.1 

54.0 

2007 

8.7 

0.0 

6.5 

1203.6 

56.3 

2007 

8.4 

0.0 

6.2 

1155.1 

54.0 

2008 

8.7 

0.0 

6.5 

1203.6 

56.3 

2008 

8.4 

0.0 

6.2 
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[8] [9] 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

1083.9 50.7 

516.9 24.2 

0.0 0.0 
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[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 
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[4] 

Year [5] 

1973 7.8 

1974 7.8 

1975 7.8 

1976 7.8 

1977 7.8 

1978 7.8 

1979 7.8 

1980 7.8 

1981 7.8 

1982 7.8 

1983 7.8 

1984 7.8 

1985 2.8 

1986 0.0 

1987 7.8 

1988 7.8 

1989 7.6 

1990 7.8 

1991 7.8 

1992 7.8 

1993 7.8 

1994 7.8 

1995 7.8 

1996 0.0 

1997 0.0 

1998 7.8 

1999 7.8 

2000 7.8 

2001 7.8 

2002 0.9 

2003 7.8 

2004 7.8 

2005 7.3 

2006 7.8 

2007 7.8 

2008 7.8 

2009 3.0 

2010 7.8 

Mean 6.8 

90% 1.2 

75% 7.8 

50% 7.8 

25% 7.8 
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211.7 9.9 
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Salient Features of Existing Irrigation Projects in BAN MWS 015 
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Projected Siltation at Existing Irrigation Projects in BAN MWS 015 
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Simulated Flow Series of Intercepted Area of BAN MWS 015, Mm 3 
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0.6 
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0.0 

17.4 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

2.1 

5.4 

0.8 

0.0 

0.0 

0.0 

8.4 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

15.9 

5.8 

1.5 

0.1 

0.0 

0.0 

23.4 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.2 

14.8 

6.2 

0.0 

0.0 

0.0 

28.3 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.8 

19.2 

0.8 

7.6 

0.2 

0.0 

34.6 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

6.6 

6.6 

6.2 

0.4 

0.2 

0.0 

21.5 
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0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

33.4 

28.7 
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0.0 

0.0 
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Surplus Water Operation Analysis of Intercepted Area of BAN MWS 015, Mm 3 
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0.4 

47.4 

0.3 

20.0 

100.0 
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0.4 

47.5 

0.3 

20.0 

100.0 

1974 

0.4 

31.3 
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20.0 

100.0 

1974 

0.4 

31.3 
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20.0 

100.0 

1975 

0.4 

64.3 

0.3 

20.0 

100.0 

1975 

0.4 

64.3 

0.3 

20.0 

100.0 

1976 

0.4 

15.5 

0.3 

20.0 

100.0 

1976 

0.4 

15.5 

0.3 

20.0 

100.0 

1977 

0.4 

59.8 

0.3 

20.0 

100.0 

1977 

0.4 

59.8 

0.3 

20.0 

100.0 

1978 

0.4 

23.8 

0.3 

20.0 

100.0 

1978 

0.4 

23.8 

0.3 

20.0 

100.0 

1979 

0.4 

32.6 

0.3 

20.0 

100.0 

1979 

0.4 

32.6 

0.3 

20.0 

100.0 

1980 

0.4 

13.3 

0.3 

20.0 

100.0 

1980 

0.4 

13.3 

0.3 

20.0 

100.0 

1981 

0.4 

15.0 

0.3 

20.0 

100.0 

1981 

0.4 

15.0 

0.3 

20.0 

100.0 

1982 

0.4 

15.7 

0.3 

20.0 

100.0 

1982 

0.4 

15.7 

0.3 

20.0 

100.0 

1983 

0.4 

7.8 

0.3 

20.0 

100.0 

1983 

0.4 

7.8 

0.3 

20.0 

100.0 

1984 

0.4 

1.6 

0.3 

20.0 

100.0 

1984 

0.4 

1.6 

0.3 

20.0 

100.0 

1985 

0.4 

12.6 

0.3 

20.0 

100.0 

1985 
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12.6 

0.3 

20.0 
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1986 

0.4 

22.4 

0.3 

20.0 
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22.4 

0.3 

20.0 
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1987 
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0.5 

0.3 

20.0 
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0.6 

0.3 
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1988 
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12.9 
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20.0 

100.0 
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12.9 

0.3 

20.0 

100.0 

1989 

0.4 

3.9 

0.3 

20.0 

100.0 
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0.4 

3.9 

0.3 

20.0 

100.0 

1990 

0.4 

18.9 

0.3 

20.0 

100.0 
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18.9 

0.3 

20.0 

100.0 

1991 

0.4 

23.8 

0.3 

20.0 

100.0 

1991 

0.4 

23.8 

0.3 

20.0 

100.0 

1992 

0.4 

30.2 

0.3 

20.0 

100.0 

1992 

0.4 

30.2 

0.3 

20.0 

100.0 

1993 

0.4 

17.0 

0.3 

20.0 

100.0 

1993 

0.4 

17.0 

0.3 

20.0 

100.0 

1994 

0.4 

59.7 

0.3 

20.0 

100.0 

1994 

0.4 

59.7 

0.3 

20.0 

100.0 

1995 

0.4 

48.7 

0.3 

20.0 

100.0 

1995 

0.4 

48.7 

0.3 

20.0 

100.0 

1996 

0.4 

29.0 

0.3 

20.0 

100.0 

1996 

0.4 

29.0 

0.3 

20.0 

100.0 

1997 

0.4 

24.3 

0.3 

20.0 

100.0 

1997 

0.4 

24.3 

0.3 

20.0 

100.0 
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0.4 

34.9 

0.3 

20.0 

100.0 
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0.4 

34.9 

0.3 
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100.0 
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12.2 
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0.3 

20.0 

100.0 

2006 

0.4 

29.3 
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1988 

0.4 
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20.0 

100.0 
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100.0 
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1996 
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BAN MWS 015 Surplus Calculation 2010 Surplus Calculation 2020 
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BAN MWS 015 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

%SZ 

CD 

1^ 

00 

00 



o 

00 

LO 

no 

on 

T—1 


CD 

CD 

CN 


CD 

on 

00 

50% 

55.36 



28.56 

4.43 

24.13 


26.80 


50.93 

75% 

33.59 



17.33 

4.43 

12.90 


16.26 


29.16 

90% 

11.55 



5.96 

4.43 

1.53 


5.59 


ZVL 

Mean 

60.09 



31.00 

4.43 

26.57 


29.09 


55.66 

Area, 

CM 

E 

285.38 

9.06 

138.16 

147.22 




138.16 



Water Yield, Mm 3 /yr 

25% 

CD 

00 

00 



o 

00 

LO 

4.45 

41.35 


42.99 


84.34 

50% 

55.36 



28.56 

4.45 

24.11 


26.80 


50.91 

75% 

33.59 



17.33 

4.45 

12.88 


16.26 


29.14 

90% 

11.55 



5.96 

4.45 

1.51 


5.59 


7.10 

Mean 

60.09 



31.00 

4.45 

26.55 


29.09 


55.64 

fO N 
£ £ 
< 

285.38 

9.06 

138.16 

147.22 




138.16 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 041 
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Projected Siltation at Existing Irrigation Projects in BAN MWS 041 
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Simulated Flow Series of Intercepted Area of BAN MWS 041, Mm 3 


Year 
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Feb 
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Sep 
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Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.7 

36.3 

5.1 

0.0 

0.0 

0.0 

44.2 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15.5 

1.7 

0.1 

0.0 

0.0 

0.0 

17.3 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.5 
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6.5 

0.5 
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0.0 

0.0 
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BAN MWS 041 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in BAN MWS 043 


Irrigation Rate (mm) 
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Projected Siltation at Existing Irrigation Projects in BAN MWS 043 
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Simulated Flow Series of Intercepted Area of BAN MWS 043, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

6.5 

0.3 

0.0 

0.0 

10.3 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

28.3 

3.5 

0.0 

0.0 

0.0 

0.0 

31.9 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

39.0 

13.6 

0.2 

0.0 

0.0 

0.0 

52.9 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

11.8 

0.3 

0.0 

0.0 

0.0 

12.2 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

1.4 

16.1 

21.1 

18.8 

3.9 

1.4 

0.1 

62.8 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

24.4 

11.6 

2.9 

0.3 

0.0 

39.4 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

5.0 

0.0 

0.0 

0.0 

0.0 

6.8 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

14.5 

1.0 

0.0 

0.0 

0.0 

18.1 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32.9 

10.5 

0.0 

0.0 

0.0 

0.0 

43.6 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

13.4 

0.6 

0.0 

0.1 

0.0 

14.5 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1 

4.0 

7.3 

0.1 

0.0 

0.0 

16.6 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.5 

0.1 

7.9 

0.0 

0.0 

0.0 

9.6 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

18.1 

0.2 

0.0 

0.0 

0.0 

19.2 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

15.6 

11.2 

2.7 

0.7 

0.0 

0.0 

30.4 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

1.7 

0.0 

0.0 

0.0 

2.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

23.1 

5.8 

0.1 

0.0 

0.0 

0.0 

29.9 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

1.5 

0.0 

0.0 

0.0 

1.7 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

8.6 

5.3 

0.0 

0.0 

0.0 

14.9 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.9 

18.3 

4.0 

0.0 

0.0 

0.0 

32.4 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.2 

7.3 

2.7 

0.0 

0.0 

0.0 

16.4 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

5.1 

1.4 

1.9 

0.0 

0.0 

0.0 

8.6 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.9 

78.1 

1.1 

0.0 

0.0 

0.0 

82.3 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13.6 

7.1 

0.0 

0.0 

0.0 

20.8 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

0.0 

0.0 

0.0 

2.1 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

7.5 

5.2 

0.2 

0.0 

0.0 

13.9 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.9 

2.5 

4.5 

2.5 

0.0 

0.0 

12.3 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.5 

1.1 

0.0 

0.0 

0.0 

0.0 

13.6 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.7 

1.2 

0.0 

0.0 

0.0 

0.0 

13.0 

2002 

0.0 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.4 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.1 

7.3 

6.3 

0.3 

0.0 

0.0 

23.1 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.1 

0.0 

0.0 

0.0 

1.1 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

0.1 

0.0 

0.0 

0.0 

3.5 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.0 

8.4 

0.0 

0.0 

0.0 

0.0 

15.4 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.6 

0.0 

0.0 

0.0 

4.0 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

3.2 

0.2 

0.0 

0.0 

0.0 

3.5 

% flow 

0.0 

0.1 

0.0 

0.0 

0.0 

0.4 

34.6 

47.4 

15.3 

1.7 

0.3 

0.1 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

6.2 

8.5 

2.8 

0.3 

0.1 

0.0 

18.0 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.0 

0.0 

0.0 

0.4 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

1.7 

0.5 

0.1 

0.0 

0.0 

3.5 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

4.8 

6.5 

2.1 

0.2 

0.0 

0.0 

13.8 

25% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

8.6 

11.8 

3.8 

0.4 

0.1 

0.0 

24.8 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 043, Mm 3 


2010 Operation analyses 
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[L] 
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[1] 

1.1 



[2] 

0.0 



[3] 

1.1 



[4] 

2579.1 


Year 

[5] 

[6] 

[7] 

1973 

1.2 

6.2 

1.1 

1974 

1.2 

27.8 

1.1 

1975 

1.2 

48.8 

1.1 

1976 

1.2 

8.1 

1.1 

1977 

1.2 

58.6 

1.1 

1978 

1.2 

35.2 

1.1 

1979 

1.2 

2.7 

1.1 

1980 

1.2 

13.9 

1.1 

1981 

1.2 

39.4 

1.1 

1982 

1.2 

10.4 

1.1 

1983 

1.2 

12.5 

1.1 

1984 

1.2 

5.4 

1.1 

1985 

1.2 

15.0 

1.1 

1986 

1.2 

26.2 

1.1 

1987 

1.2 

0.0 

1.1 

1988 

1.2 

25.7 

1.1 

1989 

0.3 

0.0 

0.3 

1990 

1.2 

0.0 

1.1 

1991 

1.2 

10.7 

1.1 

1992 

1.2 

28.2 

1.1 

1993 

1.2 

12.2 

1.1 

1994 

1.2 

4.4 

1.1 

1995 

1.2 

78.2 

1.1 

1996 

1.2 

16.6 

1.1 

1997 

1.2 

0.0 

1.1 

1998 

1.2 

9.7 

1.1 

1999 

1.2 

8.2 

1.1 

2000 

1.2 

9.5 

1.1 

2001 

1.2 

8.9 

1.1 

2002 

0.4 

0.0 

0.4 

2003 

1.2 

19.0 

1.1 

2004 

1.1 

0.0 

1.1 

2005 

0.0 

0.0 

0.0 

2006 

0.4 

0.0 

0.4 

2007 

1.2 

0.0 

1.1 

2008 

1.2 

11.3 

1.1 

2009 

1.2 

0.0 

1.1 

2010 

1.2 

0.0 

1.1 

Mean 

1.1 

14.5 

1.0 

90% 

0.8 

0.0 

0.8 

75% 

1.2 

2.3 

1.1 

50% 

1.2 

21.4 

1.1 

25% 

1.2 

42.0 

1.1 


2020 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

20.3 

100.0 

1973 

1.2 

20.3 

100.0 

1974 

1.2 

20.3 

100.0 

1975 

1.2 

20.3 

100.0 

1976 

1.2 

20.3 

100.0 

1977 

1.2 

20.3 

100.0 

1978 

1.2 

20.3 

100.0 

1979 

1.2 

20.3 

100.0 

1980 

1.2 

20.3 

100.0 

1981 

1.2 

20.3 

100.0 

1982 

1.2 

20.3 

100.0 

1983 

1.2 

20.3 

100.0 

1984 

1.2 

20.3 

100.0 

1985 

1.2 

20.3 

100.0 

1986 

1.2 

20.3 

100.0 

1987 

1.2 

20.3 

100.0 

1988 

1.2 

12.3 

60.6 

1989 

0.3 

20.3 

100.0 

1990 

1.2 

20.3 

100.0 

1991 

1.2 

20.3 

100.0 

1992 

1.2 

20.3 

100.0 

1993 

1.2 

20.3 

100.0 

1994 

1.2 

20.3 

100.0 

1995 

1.2 

20.3 

100.0 

1996 

1.2 

20.3 

100.0 

1997 

1.2 

20.3 

100.0 

1998 

1.2 

20.3 

100.0 

1999 

1.2 

20.3 

100.0 

2000 

1.2 

20.3 

100.0 

2001 

1.2 

16.9 

83.2 

2002 

0.4 

20.3 

100.0 

2003 

1.2 

20.3 

100.0 

2004 

1.1 

1.0 

5.1 

2005 

0.0 

16.5 

81.1 

2006 

0.4 

20.3 

100.0 

2007 

1.2 

20.3 

100.0 

2008 

1.2 

20.3 

100.0 

2009 

1.2 

20.3 

100.0 

2010 

1.2 

19.4 

95.5 

Mean 

1.1 

20.3 

100.0 

90% 

0.8 

20.3 

100.0 

75% 

1.2 

20.3 

100.0 

50% 

1.2 

20.3 

100.0 

25% 

1.2 


Operation analyses 
1.2 
11.7 

1.1 
0.0 

1.1 

2579.1 


[6] 

[7] 

[8] 

[9] 

6.2 

1.1 

20.3 

100.0 

27.8 

1.1 

20.3 

100.0 

48.8 

1.1 

20.3 

100.0 

8.1 

1.1 

20.3 

100.0 

58.7 

1.1 

20.3 

100.0 

35.3 

1.1 

20.3 

100.0 

2.7 

1.1 

20.3 

100.0 

13.9 

1.1 

20.3 

100.0 

39.4 

1.1 

20.3 

100.0 

10.4 

1.1 

20.3 

100.0 

12.5 

1.1 

20.3 

100.0 

5.5 

1.1 

20.3 

100.0 

15.1 

1.1 

20.3 

100.0 

26.3 

1.1 

20.3 

100.0 

0.0 

1.1 

20.3 

100.0 

25.8 

1.1 

20.3 

100.0 

0.0 

0.3 

12.3 

60.6 

0.0 

1.1 

20.3 

100.0 

10.7 

1.1 

20.3 

100.0 

28.2 

1.1 

20.3 

100.0 

12.2 

1.1 

20.3 

100.0 

4.5 

1.1 

20.3 

100.0 

78.2 

1.1 

20.3 

100.0 

16.7 

1.1 

20.3 

100.0 

0.0 

1.1 

20.3 

100.0 

9.7 

1.1 

20.3 

100.0 

8.2 

1.1 

20.3 

100.0 

9.5 

1.1 

20.3 

100.0 

8.9 

1.1 

20.3 

100.0 

0.0 

0.4 

16.9 

83.2 

19.0 

1.1 

20.3 

100.0 

0.0 

1.1 

20.3 

100.0 

0.0 

0.0 

1.0 

5.1 

0.0 

0.4 

16.5 

81.1 

0.0 

1.1 

20.3 

100.0 

11.3 

1.1 

20.3 

100.0 

0.0 

1.1 

20.3 

100.0 

0.0 

1.1 

20.3 

100.0 

14.6 

1.0 

19.4 

95.5 

0.0 

0.8 

20.3 

100.0 

2.4 

1.1 

20.3 

100.0 

21.4 

1.1 

20.3 

100.0 

42.0 

1.1 

20.3 

100.0 



2040 
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1.1 





[L] 

11.7 
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11.7 





[1] 

1.0 





[1] 

1.0 





[2] 

0.0 





[2] 

0.0 





[3] 

1.0 





[3] 

1.0 





[4] 

2579.1 





[4] 

2579.1 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.1 

6.3 

1.0 

20.3 

100.0 

1973 

1.1 

6.3 

1.0 

20.3 

100.0 

1974 

1.1 

27.9 

1.0 

20.3 

100.0 

1974 

1.1 

27.9 

1.0 

20.3 

100.0 

1975 

1.1 

48.8 

1.0 

20.3 

100.0 

1975 

1.1 

48.9 

1.0 

20.3 

100.0 

1976 

1.1 

8.2 

1.0 

20.3 

100.0 

1976 

1.1 

8.2 

1.0 

20.3 

100.0 

1977 

1.1 

58.7 

1.0 

20.3 

100.0 

1977 

1.1 

58.8 

1.0 

20.3 

100.0 

1978 

1.1 

35.3 

1.0 

20.3 

100.0 

1978 

1.1 

35.4 

1.0 

20.3 

100.0 

1979 

1.1 

2.7 

1.0 

20.3 

100.0 

1979 

1.1 

2.8 

1.0 

20.3 

100.0 

1980 

1.1 

14.0 

1.0 

20.3 

100.0 

1980 

1.1 

14.0 

1.0 

20.3 

100.0 

1981 

1.1 

39.5 

1.0 

20.3 

100.0 

1981 

1.1 

39.5 

1.0 

20.3 

100.0 

1982 

1.1 

10.5 

1.0 

20.3 

100.0 

1982 

1.1 

10.5 

1.0 

20.3 

100.0 

1983 

1.1 

12.5 

1.0 

20.3 

100.0 

1983 

1.1 

12.6 

1.0 

20.3 

100.0 

1984 

1.1 

5.5 

1.0 

20.3 

100.0 

1984 

1.1 

5.6 

1.0 

20.3 

100.0 

1985 

1.1 

15.1 

1.0 

20.3 

100.0 

1985 

1.1 

15.2 

1.0 

20.3 

100.0 

1986 

1.1 

26.3 

1.0 

20.3 

100.0 

1986 

1.1 

26.4 

1.0 

20.3 

100.0 

1987 

1.1 

0.0 

1.0 

20.3 

100.0 

1987 

1.1 

0.0 

1.0 

20.3 

100.0 

1988 

1.1 

25.8 

1.0 

20.3 

100.0 

1988 

1.1 

25.9 

1.0 

20.3 

100.0 

1989 

0.3 

0.0 

0.3 

12.3 

60.6 

1989 

0.3 

0.0 

0.3 

12.3 

60.6 

1990 

1.1 

0.0 

1.0 

20.3 

100.0 

1990 

1.1 

0.0 

1.0 

20.3 

100.0 

1991 

1.1 

10.8 

1.0 

20.3 

100.0 

1991 

1.1 

10.8 

1.0 

20.3 

100.0 

1992 

1.1 

28.3 

1.0 

20.3 

100.0 

1992 

1.1 

28.3 

1.0 

20.3 

100.0 

1993 

1.1 

12.3 

1.0 

20.3 

100.0 

1993 

1.1 

12.4 

1.0 

20.3 

100.0 

1994 

1.1 

4.5 

1.0 

20.3 

100.0 

1994 

1.1 

4.6 

1.0 

20.3 

100.0 

1995 

1.1 

78.3 

1.0 

20.3 

100.0 

1995 

1.1 

78.3 

1.0 

20.3 

100.0 

1996 

1.1 

16.7 

1.0 

20.3 

100.0 

1996 

1.1 

16.8 

1.0 

20.3 

100.0 

1997 

1.1 

0.0 

1.0 

20.3 

100.0 

1997 

1.1 

0.0 

1.0 

20.3 

100.0 

1998 

1.1 

9.8 

1.0 

20.3 

100.0 

1998 

1.1 

9.8 

1.0 

20.3 

100.0 

1999 

1.1 

8.3 

1.0 

20.3 

100.0 

1999 

1.1 

8.3 

1.0 

20.3 

100.0 

2000 

1.1 

9.6 

1.0 

20.3 

100.0 

2000 

1.1 

9.6 

1.0 

20.3 

100.0 

2001 

1.1 

8.9 

1.0 

20.3 

100.0 

2001 

1.1 

9.0 

1.0 

20.3 

100.0 

2002 

0.4 

0.0 

0.4 

16.9 

83.2 

2002 

0.4 

0.0 

0.4 

16.9 

83.2 

2003 

1.1 

19.0 

1.0 

20.3 

100.0 

2003 

1.1 

19.1 

1.0 

20.3 

100.0 

2004 

1.1 

0.0 

1.0 

20.3 

100.0 

2004 

1.1 

0.0 

1.0 

20.3 

100.0 

2005 

0.0 

0.0 

0.0 

1.0 

5.1 

2005 

0.0 

0.0 

0.0 

1.0 

5.1 

2006 

0.4 

0.0 

0.4 

16.5 

81.1 

2006 

0.4 

0.0 

0.4 

16.5 

81.1 

2007 

1.1 

0.0 

1.0 

20.3 

100.0 

2007 

1.1 

0.0 

1.0 

20.3 

100.0 

2008 

1.1 

11.4 

1.0 

20.3 

100.0 

2008 

1.1 

11.4 

1.0 

20.3 

100.0 

2009 

1.1 

0.0 

1.0 

20.3 

100.0 

2009 

1.1 

0.0 

1.0 

20.3 

100.0 

2010 

1.1 

0.0 

1.0 

20.3 

100.0 

2010 

1.1 

0.0 

1.0 

20.3 

100.0 

Mean 

1.0 

14.6 

0.9 

19.4 

95.5 

Mean 

1.0 

14.6 

0.9 

19.4 

95.5 

90% 

0.8 

0.0 

0.8 

20.3 

100.0 

90% 

0.8 

0.0 

0.8 

20.3 

100.0 

75% 

1.1 

2.4 

1.0 

20.3 

100.0 

75% 

1.1 

2.5 

1.0 

20.3 

100.0 

50% 

1.1 

21.5 

1.0 

20.3 

100.0 

50% 

1.1 

21.6 

1.0 

20.3 

100.0 

25% 

1.1 

42.1 

1.0 

20.3 

100.0 

25% 

1.1 

42.1 

1.0 

20.3 

100.0 


BAN MWS 043 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

i 

d 



o 

°o 

CM 

rsi 

i 

00 

uo 

d 

rsi 


no 

no 

*—i 
n\j 


42.011 

50% 

25.57 



13.75 

4.12 

9.63 


11.82 


21.45 

75% 

6.49 



3.49 

4.12 

o 

o 

o 


3.00 


3.00 

90% 

0.81 



0.44 

4.12 

o 

o 

o 


0.37 


0.37 

Mean 

33.47 



18.00 

4.12 

13.88 


15.47 


29.35 

Area, 

CM 

E 

275.19 

20.72 

127.24 

147.96 




127.23 



Water Yield, Mm 3 /yr 

25% 

46.13 



o 

°o 

pm 

4.15 

20.65 


21.33 


41.98 

50% 

25.57 



13.75 

4.15 

9.60 


11.82 


21.42 

75% 

6.49 



3.49 

4.15 

o 

o 

o 


3.00 


3.00 

90% 

0.81 



0.44 

4.15 

o 

o 

o 


0.37 


0.37 

Mean 

33.47 



o 

o 

00 
T—1 

4.15 

13.85 


15.47 


29.32 

fO N 
£ £ 
< 

275.19 

20.72 

127.24 

147.96 




127.23 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























BAN MWS 043 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

i 

d 



o 

00 

CM 

* — i 

o 

<x> 

o 

n\i 


no 

no 

* — i 
n\j 


42 . 12 | 

50% 

25.57 



13.75 

4.01 

9.74 


11.82 


21.56 

75% 

6.49 



3.49 

4.01 

o 

o 

o 


3.00 


3.00 

90% 

* — i 
00 

o 



0.44 

4.01 

o 

o 

o 


0.37 


0.37 

Mean 

33.47 



18.00 

4.01 

13.99 


15.47 


29.46 

Area, 

CM 

E 

275.19 

20.72 

127.24 

147.96 




127.23 



Water Yield, Mm 3 /yr 

25% 

46.13 



o 

00 

rsj 

4.07 

20.73 


21.33 


42.06 

50% 

25.57 



13.75 

4.07 

9.68 


11.82 


21.50 

75% 

6.49 



3.49 

4.07 

o 

o 

o 


3.00 


3.00 

90% 

0.81 



0.44 

4.07 

o 

o 

o 


0.37 


0.37 

Mean 

33.47 



o 

o 

00 

1 

4.07 

13.93 


15.47 


29.40 

fO N 
£ £ 
< 

275.19 

ZL'OZ 

127.24 

147.96 




127.23 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 060 


Irrigation Rate (mm) 

(8) 

Gross 













2759.1 

Total Eff. 













11.0 

Nominal 













303.5 

Area (ha) 
(7) 

CCA 


6T9I 

On 

O 

00 

156.2 

83.0 

in 

oo 

129.5 

290.6 

66.9 

117.0 

56.6 


1151.1 

Storage (Mm 3 ) 

(6) 

2060 


0.58 

0.45 

1.27 

0.33 

0.13 

0.76 

oo 

o 

0.56 

0.25 

0.22 

32.73 

4.73 

2040 


0.61 

oo 

^1- 

o 

1.34 

0.34 

0.13 

0.79 

0.19 

o 

SO 

o 

0.27 

0.24 

32.73 

6617 

2020 


0.65 

0.51 

1.40 

0.36 

0.13 

oo 

o 

0.20 

0.64 

oo 

<N 

o 

0.26 

32.73 

5.25 

2010 


0.67 

0.53 

1.43 

0.37 

0.13 

0.83 

0.21 

0.65 

0.29 

0.27 

32.73 

oo 

rn 

ir] 

Catchment 
Area (km 2 ) 

(5) 


13.36 

11.40 

23.31 

6.53 

1.30 

10.36 

4.92 

14.12 

6.22 

7.20 


98.72 

Year of 

Const. 

(4) 


1980 

1980 

1950 

1950 

1980 

1950 

1950 

1980 

1950 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 


Tonk 

Tonk 

Tonk 

Malpura 

Malpura 

Niwai 

Malpura 

Malpura 

Malpura 

Malpura 


Class 

(2) 

BAN MWS 060 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Jhairana 

Borkhandi Klan 

Bagri 

Ram Sagar Lawa 

Kerowali Nadi 

Dangarthal 

Sultan Sagar 

Vijay Sagar Lawn 

Dheer Sagar Lawa 

Shiv Sagar Lawn 

WHS 






























Projected Siltation at Existing Irrigation Projects in BAN MWS 060 
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Simulated Flow Series of Intercepted Area of BAN MWS 060, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.6 

98.5 

16.6 

3.1 

0.1 

0.0 

130.9 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

15.9 

4.2 

1.0 

0.0 

0.0 

73.8 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24.8 

21.6 

24.0 

7.9 

1.3 

0.1 

79.7 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.3 

34.8 

20.1 

6.4 

1.0 

0.0 

64.6 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

53.9 

19.5 

12.6 

2.1 

0.1 

0.0 

88.2 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.5 

1.5 

0.6 

0.0 

0.0 

0.0 

5.7 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.2 

0.0 

0.0 

0.0 

0.0 

6.3 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.1 

14.0 

0.4 

0.0 

0.0 

0.0 

20.5 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

61.1 

3.9 

0.5 

0.3 

0.0 

0.0 

65.8 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

38.4 

2.5 

0.0 

0.0 

0.0 

41.6 

1983 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

15.6 

12.4 

25.1 

3.1 

0.5 

0.1 

57.6 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

0.9 

0.0 

0.0 

0.0 

2.8 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

4.3 

0.1 

5.7 

0.0 

0.0 

11.2 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.9 

6.6 

0.0 

0.0 

0.0 

0.0 

19.5 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.5 

2.4 

0.0 

0.0 

0.0 

5.9 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

6.1 

6.0 

10.1 

2.3 

0.0 

0.0 

24.6 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.1 

4.2 

0.0 

0.0 

0.0 

18.3 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

12.7 

2.6 

0.0 

0.0 

0.0 

17.9 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.9 

10.5 

18.3 

0.0 

0.0 

0.0 

45.7 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.2 

16.3 

3.6 

0.0 

0.0 

0.0 

26.2 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17.7 

1.4 

0.2 

0.0 

0.0 

19.2 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

18.7 

16.5 

3.7 

0.0 

0.0 

0.0 

38.9 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

51.7 

16.2 

0.1 

0.0 

0.0 

75.5 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

17.0 

1.2 

0.2 

0.1 

0.0 

19.5 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

70.3 

12.3 

13.7 

1.8 

0.2 

0.0 

98.3 

1999 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

68.0 

46.8 

0.7 

8.7 

0.2 

0.0 

124.8 

2000 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.3 

0.2 

0.3 

0.0 

0.0 

0.0 

1.0 

2001 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

12.9 

1.4 

0.0 

0.0 

0.0 

0.0 

14.7 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.2 

0.0 

0.0 

0.0 

0.0 

0.6 

2003 

0.0 

0.1 

0.0 

0.0 

0.0 

0.2 

0.1 

14.4 

5.6 

0.1 

0.0 

0.0 

20.4 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24.0 

1.0 

0.2 

0.0 

0.0 

25.1 

2005 

0.0 

0.0 

0.3 

0.0 

0.0 

6.6 

11.8 

0.5 

5.5 

1.0 

0.0 

0.0 

25.6 

2006 

0.0 

0.0 

0.6 

0.0 

0.0 

0.2 

8.0 

6.2 

0.8 

0.0 

0.0 

0.0 

15.9 

2007 

0.0 

1.3 

0.0 

0.0 

0.0 

2.3 

28.2 

4.1 

5.9 

0.0 

0.0 

0.0 

41.9 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

9.9 

2.4 

1.2 

0.0 

0.0 

0.0 

13.6 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.8 

2.8 

0.9 

0.5 

0.0 

0.0 

8.1 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22.7 

108.7 

15.8 

0.2 

0.3 

0.1 

147.8 

% flow 

0.0 

0.1 

0.1 

0.1 

0.0 

0.7 

36.2 

44.7 

14.8 

3.0 

0.3 

0.0 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 
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17.6 

5.9 

1.2 

0.1 

0.0 
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0.2 
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Mean 
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Year 
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[6] 

[7] 
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5.4 

92.8 

3.8 

137.6 

11.9 

1973 

5.3 

92.9 

3.7 

134.2 

11.7 

5.4 

35.7 

3.8 

137.6 

11.9 

1974 

5.3 

35.9 

3.7 

134.2 

11.7 

5.4 

41.6 

3.8 

137.6 

11.9 

1975 

5.3 

41.7 

3.7 

134.2 

11.7 

5.4 

26.4 

3.8 

137.6 

11.9 

1976 

5.3 

26.6 

3.7 

134.2 

11.7 

5.4 

50.1 

3.8 

137.6 

11.9 

1977 

5.3 

50.3 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1978 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1979 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1980 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

27.7 

3.8 

137.6 

11.9 

1981 

5.3 

27.9 

3.7 

134.2 

11.7 

5.4 

3.5 

3.8 

137.6 

11.9 

1982 

5.3 

3.6 

3.7 

134.2 

11.7 

5.4 

19.5 

3.8 

137.6 

11.9 

1983 

5.3 

19.7 

3.7 

134.2 

11.7 

2.8 

0.0 

2.5 

89.0 

7.7 

1984 

2.8 

0.0 

2.5 

89.2 

7.8 

5.4 

0.0 

3.8 

137.6 

11.9 

1985 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1986 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1987 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1988 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1989 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1990 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

7.6 

3.8 

137.6 

11.9 

1991 

5.3 

7.8 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1992 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1993 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.8 

3.8 

137.6 

11.9 

1994 

5.3 

0.9 

3.7 

134.2 

11.7 

5.4 

37.4 

3.8 

137.6 

11.9 

1995 

5.3 

37.5 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

1996 

5.3 

0.0 

3.7 

134.2 

11.7 

1.4 

0.0 

1.0 

37.3 

3.2 

1997 

1.4 

0.0 

1.0 

37.5 

3.3 

5.4 

60.2 

3.8 

137.6 

11.9 

1998 

5.3 

60.3 

3.7 

134.2 

11.7 

5.4 

86.7 

3.8 

137.6 

11.9 

1999 

5.3 

86.8 

3.7 

134.2 

11.7 

1.0 

0.0 

0.7 

23.6 

2.0 

2000 

1.0 

0.0 

0.7 

23.8 

2.1 

5.4 

0.0 

3.8 

137.6 

11.9 

2001 

5.3 

0.0 

3.7 

134.2 

11.7 

0.6 

0.0 

0.2 

8.2 

0.7 

2002 

0.6 

0.0 

0.2 

8.4 

0.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2003 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2004 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2005 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2006 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

3.8 

3.8 

137.6 

11.9 

2007 

5.3 

3.9 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2008 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

0.0 

3.8 

137.6 

11.9 

2009 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

109.7 

3.8 

137.6 

11.9 

2010 

5.3 

109.9 

3.7 

134.2 

11.7 

5.0 

15.9 

3.5 

127.2 

11.1 

Mean 

4.8 

15.9 

3.4 

124.3 

10.8 

4.5 

0.0 

3.6 

131.1 

11.4 

90% 

4.5 

0.0 

3.5 

128.1 

11.1 

5.4 

0.0 

3.8 

137.6 

11.9 

75% 

5.3 

0.0 

3.7 

134.2 

11.7 

5.4 

2.1 

3.8 

137.6 

11.9 

50% 

5.3 

2.1 

3.7 

134.2 

11.7 

5.4 

73.3 

3.8 

137.6 

11.9 

25% 

5.3 

73.4 

3.7 

134.2 

11.7 
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Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

5.0 

93.2 

3.5 

127.5 

11.1 

1973 

4.7 

93.5 

3.3 

120.8 

10.5 

1974 

5.0 

36.1 

3.5 

127.5 

11.1 

1974 

4.7 

36.4 

3.3 

120.8 

10.5 

1975 

5.0 

42.0 

3.5 

127.5 

11.1 

1975 

4.7 

42.3 

3.3 

120.8 

10.5 

1976 

5.0 

26.8 

3.5 

127.5 

11.1 

1976 

4.7 

27.1 

3.3 

120.8 

10.5 

1977 

5.0 

50.5 

3.5 

127.5 

11.1 

1977 

4.7 

50.8 

3.3 

120.8 

10.5 

1978 

5.0 

0.0 

3.5 

127.5 

11.1 

1978 

4.7 

0.0 

3.3 

120.8 

10.5 

1979 

5.0 

0.0 

3.5 

127.5 

11.1 

1979 

4.7 

0.0 

3.3 

120.8 

10.5 

1980 

5.0 

0.0 

3.5 

127.5 

11.1 

1980 

4.7 

0.0 

3.3 

120.8 

10.5 

1981 

5.0 

28.1 

3.5 

127.5 

11.1 

1981 

4.7 

28.4 

3.3 

120.8 

10.5 

1982 

5.0 

3.9 

3.5 

127.5 

11.1 

1982 

4.7 

4.2 

3.3 

120.8 

10.5 

1983 

5.0 

19.9 

3.5 

127.5 

11.1 

1983 

4.7 

20.2 

3.3 

120.8 

10.5 

1984 

2.8 

0.0 

2.5 

89.7 

7.8 

1984 

2.8 

0.0 

2.5 

90.1 

7.8 

1985 

5.0 

0.0 

3.5 

127.5 

11.1 

1985 

4.7 

0.0 

3.3 

120.8 

10.5 

1986 

5.0 

0.0 

3.5 

127.5 

11.1 

1986 

4.7 

0.0 

3.3 

120.8 

10.5 

1987 

5.0 

0.0 

3.5 

127.5 

11.1 

1987 

4.7 

0.0 

3.3 

120.8 

10.5 

1988 

5.0 

0.0 

3.5 

127.5 

11.1 

1988 

4.7 

0.0 

3.3 

120.8 

10.5 

1989 

5.0 

0.0 

3.5 

127.5 

11.1 

1989 

4.7 

0.0 

3.3 

120.8 

10.5 

1990 

5.0 

0.0 

3.5 

127.5 

11.1 

1990 

4.7 

0.0 

3.3 

120.8 

10.5 

1991 

5.0 

8.0 

3.5 

127.5 

11.1 

1991 

4.7 

8.3 

3.3 

120.8 

10.5 

1992 

5.0 

0.0 

3.5 

127.5 

11.1 

1992 

4.7 

0.0 

3.3 

120.8 

10.5 

1993 

5.0 

0.0 

3.5 

127.5 

11.1 

1993 

4.7 

0.0 

3.3 

120.8 

10.5 

1994 

5.0 

1.2 

3.5 

127.5 

11.1 

1994 

4.7 

1.4 

3.3 

120.8 

10.5 

1995 

5.0 

37.7 

3.5 

127.5 

11.1 

1995 

4.7 

38.0 

3.3 

120.8 

10.5 

1996 

5.0 

0.0 

3.5 

127.5 

11.1 

1996 

4.7 

0.0 

3.3 

120.8 

10.5 

1997 

1.4 

0.0 

1.0 

38.0 

3.3 

1997 

1.4 

0.0 

1.1 

38.4 

3.3 

1998 

5.0 

60.6 

3.5 

127.5 

11.1 

1998 

4.7 

60.8 

3.3 

120.8 

10.5 

1999 

5.0 

87.0 

3.5 

127.5 

11.1 

1999 

4.7 

87.3 

3.3 

120.8 

10.5 

2000 

1.0 

0.0 

0.7 

24.2 

2.1 

2000 

1.0 

0.0 

0.7 

24.7 

2.1 

2001 

5.0 

0.0 

3.5 

127.5 

11.1 

2001 

4.7 

0.0 

3.3 

120.8 

10.5 

2002 

0.6 

0.0 

0.2 

8.8 

0.8 

2002 

0.6 

0.0 

0.3 

9.3 

0.8 

2003 

5.0 

0.0 

3.5 

127.5 

11.1 
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4.7 

0.0 

3.3 

120.8 

10.5 
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0.0 
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10.5 
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127.5 
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2007 

4.7 

4.4 

3.3 

120.8 

10.5 
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5.0 

0.0 

3.5 

127.5 

11.1 

2008 

4.7 

0.0 

3.3 

120.8 

10.5 

2009 

5.0 

0.0 

3.5 

127.5 

11.1 

2009 

4.7 

0.0 

3.3 

120.8 

10.5 

2010 

5.0 
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3.5 
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2010 

4.7 

110.4 

3.3 

120.8 

10.5 

Mean 
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10.5 
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Water Yield, Mm 3 /yr 
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* — 1 



00 

00 

no 

nsi 

n\i 


LO 

LO 

d 


73.97| 

50% 

38.78 



22.58 

37.46 

O 

O 

O 


16.20 


16.20 

75% 

22.37 



13.03 

37.46 

O 

O 

o 


9.34 


9.34 

90% 

4.55 



2.65 

37.46 

o 

o 

o 


1.90 


1.90 

Mean 

U0 



39.45 

37.46 

1.99 


28.31 


30.30 

Area, 

CM 

E 

600.06 

98.72 

250.67 

349.39 




250.67 



Water Yield, Mm 3 /yr 

25% 

111.43 



00 

00 

'3- 

37.72 

27.16 


46.55 


T — 1 

no 

50% 

00 

00 

no 



22.58 

37.72 

o 

o 

o 


16.20 


16.20 

75% 

22.37 



13.03 

37.72 

o 

o 

o 


9.34 


9.34 

90% 

4.55 



2.65 

37.72 

o 

o 

o 


1.90 


1.90 

Mean 

67.76 



39.45 

37.72 

1.73 


28.31 


30.04 

fO N 
£ £ 
< 

600.06 

98.72 

250.67 

349.39 




250.67 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 064 


Irrigation Rate (mm) 

(8) 

Gross 













1576.1 

Total Eff. 













0*81 

Nominal 













283.7 

Area (ha) 
(7) 

CCA 


477.5 

00 

d 

202.0 

456.5 

00 

o 

45.0 

189.4 

20.2 

163.1 

o 

d 

o 


2217.3 

Storage (Mm 3 ) 

(6) 

2060 


3.41 

1.70 

0.12 

oo 

<N 

0.72 

0.35 

0.61 

o 

o 

o 

0.13 

2.23 

o 

oo 

12.09 

2040 


3.52 

1.76 

0.13 

2.85 

0.74 

0.36 

0.62 

o 

o 

o 

0.15 

2.24 

o 

00 

12.38 

2020 


3.64 

<N 

00 

0.14 

2.89 

0.76 

0.37 

0.64 

o 

o 

0.17 

2.24 

o 

00 

12.67 

2010 


3.69 

1.85 

0.15 

2.91 

0.77 

0.37 

0.64 

0.05 

oo 

o 

2.24 

o 

00 

12.85 

Catchment 
Area (km 2 ) 

(5) 


42.73 

23.20 

3.63 

15.62 

7.25 

o 

o 

4.66 

29.00 

6.21 

1.56 


137.86 

Year of 

Const. 

(4) 


1980 

1981 

1980 

1960 

1980 

1980 

1980 

1980 

1980 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 


Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Sapotra 


Class 

(2) 

BAN MWS 064 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Bhumender Sagar 

Bherunda 

Lower Dabra 

Khirkhiri 

Baloti 

Kudawada 

Peedia Sheikpura 

Upper Dabra 

Mandawara 

Kheda 

WHS 






























Projected Siltation at Existing Irrigation Projects in BAN MWS 064 


Adjusted Storage (Mm 3 ) 
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Simulated Flow Series of Intercepted Area of BAN MWS 064, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

53.5 

6.8 

0.1 

0.0 

0.0 

0.0 

60.5 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

6.9 

3.4 

39.5 

1.8 

0.1 

4.5 

0.5 

56.6 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

32.7 

38.2 

20.8 

0.2 

0.1 

0.0 

96.6 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

16.8 

11.6 

0.1 

0.0 

0.0 

29.1 

1979 

0.0 

1.3 

0.0 

0.0 

0.0 

0.0 

5.7 

8.7 

0.0 

0.0 

0.3 

0.2 

16.2 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

6.8 

27.6 

1.9 

0.0 

0.0 

0.0 

36.7 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

63.2 

19.0 

0.1 

0.0 

0.0 

0.0 

82.4 

1982 

0.3 

0.1 

0.0 

0.0 

0.0 

0.1 

1.4 

27.6 

1.0 

0.1 

0.6 

0.0 

31.2 

1983 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

12.5 

8.7 

14.4 

0.2 

0.0 

0.0 

36.1 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

4.6 

0.7 

16.3 

0.1 

0.0 

0.0 

22.2 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.5 

34.5 

0.3 

0.2 

0.0 

0.0 

38.5 

1986 

0.0 

0.1 

0.0 

0.0 

0.0 

0.5 

31.8 

19.2 

7.1 

1.3 

0.0 

0.0 

60.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

5.1 

0.0 

0.0 

3.1 

9.3 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

2.3 

45.5 

11.0 

0.5 

0.1 

0.0 

0.0 

59.6 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.1 

0.7 

0.2 

0.0 

0.0 

0.0 

1.6 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.5 

4.7 

0.1 

0.0 

0.0 

6.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

18.8 

9.3 

0.1 

0.0 

0.0 

31.3 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22.0 

35.4 

7.6 

10.3 

1.5 

0.1 

76.9 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.9 

14.6 

6.8 

0.1 

0.0 

0.0 

36.6 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

12.3 

3.1 

4.0 

0.0 

0.0 

0.0 

20.1 

1995 

12.2 

0.0 

0.0 

0.0 

0.0 

0.1 

8.2 

136.1 

2.3 

0.1 

0.0 

0.0 

159.3 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.7 

38.9 

14.0 

0.1 

0.0 

0.0 

61.9 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

12.3 

11.3 

0.4 

0.3 

0.2 

25.1 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.9 

15.0 

11.7 

0.4 

0.0 

0.0 

31.1 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.6 

4.7 

9.3 

5.0 

0.0 

0.0 

26.7 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27.4 

3.2 

0.1 

0.0 

0.0 

0.0 

30.7 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27.4 

2.4 

0.1 

0.0 

0.0 

0.0 

30.0 

2002 

0.0 

1.6 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

0.1 

0.0 

0.0 

0.0 

2.6 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.2 

14.0 

13.4 

0.5 

0.0 

0.0 

48.2 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23.8 

0.6 

0.2 

0.0 

0.0 

24.7 

2005 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

60.9 

1.2 

0.1 

0.0 

0.0 

0.0 

62.4 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

9.9 

2.5 

2.3 

0.0 

0.0 

0.0 

16.8 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

17.9 

0.2 

0.0 

0.0 

0.0 

18.4 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

31.1 

26.1 

5.5 

0.1 

0.0 

0.0 

63.1 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

8.5 

0.5 

1.1 

0.0 

11.8 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

12.0 

0.5 

0.0 

4.4 

0.1 

20.2 

% flow 

0.9 

0.2 

0.0 

0.0 

0.0 

1.3 

36.7 

44.7 

13.5 

1.4 

0.9 

0.3 


Mean 

0.3 

0.1 

0.0 

0.0 

0.0 

0.5 

13.9 

17.0 

5.1 

0.5 

0.4 

0.1 

37.9 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

1.1 

0.3 

0.0 

0.0 

0.0 

2.5 

75% 

0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

6.6 

8.0 

2.4 

0.3 

0.2 

0.1 

18.0 

50% 

0.3 

0.1 

0.0 

0.0 

0.0 

0.4 

11.3 

13.8 

4.2 

0.4 

0.3 

0.1 

30.9 

25% 

0.5 

0.1 

0.0 

0.0 

0.0 

0.8 

21.9 

26.7 

8.0 

0.9 

0.6 

0.2 

59.7 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 064, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

12.8 





[0] 

12.7 





[L] 

24.8 





[L] 

24.8 





[1] 

9.7 





[1] 

9.5 





[2] 

0.0 





[2] 

0.0 





[3] 

9.7 





[3] 

9.5 





[4] 

1576.1 





[4] 

1576.1 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.0 

0.0 

0.0 

0.2 

0.0 

1973 

0.0 

0.0 

0.0 

0.6 

0.0 

1974 

12.8 

39.6 

9.6 

612.2 

27.6 

1974 

12.7 

39.8 

9.5 

603.9 

27.2 

1975 

0.0 

0.0 

0.0 

0.2 

0.0 

1975 

0.0 

0.0 

0.0 

0.6 

0.0 

1976 

12.8 

35.7 

9.6 

612.2 

27.6 

1976 

12.7 

35.9 

9.5 

603.9 

27.2 

1977 

12.8 

75.7 

9.6 

612.2 

27.6 

1977 

12.7 

75.9 

9.5 

603.9 

27.2 

1978 

12.8 

8.3 

9.6 

612.2 

27.6 

1978 

12.7 

8.5 

9.5 

603.9 

27.2 

1979 

12.8 

0.0 

9.6 

612.2 

27.6 

1979 

12.7 

0.0 

9.5 

603.9 

27.2 

1980 

12.8 

15.8 

9.6 

612.2 

27.6 

1980 

12.7 

16.0 

9.5 

603.9 

27.2 

1981 

12.8 

61.5 

9.6 

612.2 

27.6 

1981 

12.7 

61.7 

9.5 

603.9 

27.2 

1982 

12.8 

10.3 

9.6 

612.2 

27.6 

1982 

12.7 

10.5 

9.5 

603.9 

27.2 

1983 

12.8 

15.2 

9.6 

612.2 

27.6 

1983 

12.7 

15.4 

9.5 

603.9 

27.2 

1984 

12.8 

1.3 

9.6 

612.2 

27.6 

1984 

12.7 

1.5 

9.5 

603.9 

27.2 

1985 

12.8 

17.7 

9.6 

612.2 

27.6 

1985 

12.7 

17.8 

9.5 

603.9 

27.2 

1986 

12.8 

39.2 

9.6 

612.2 

27.6 

1986 

12.7 

39.4 

9.5 

603.9 

27.2 

1987 

9.3 

0.0 

9.3 

591.4 

26.7 

1987 

9.3 

0.0 

9.3 

591.7 

26.7 

1988 

12.8 

38.7 

9.6 

612.2 

27.6 

1988 

12.7 

38.9 

9.5 

603.9 

27.2 

1989 

1.6 

0.0 

1.5 

98.3 

4.4 

1989 

1.6 

0.0 

1.6 

98.7 

4.5 

1990 

6.0 

0.0 

5.9 

377.2 

17.0 

1990 

6.0 

0.0 

6.0 

377.5 

17.0 

1991 

12.8 
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1992 

12.8 

56.1 

9.6 

612.2 

27.6 
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BAN MWS 064 Surplus Calculation 2010 Surplus Calculation 2020 
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BAN MWS 064 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in BAN MWS 065 
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Projected Siltation at Existing Irrigation Projects in BAN MWS 065 
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Simulated Flow Series of Intercepted Area of BAN MWS 065, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.1 

0.0 

0.2 

0.2 

12.4 

121.5 

81.5 

12.5 

1.0 

0.1 

229.4 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

138.9 

44.3 

3.6 

36.8 

4.5 

0.4 

228.9 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

166.6 

252.6 

130.5 

28.2 

2.4 

0.3 

580.8 

1976 

0.0 

0.0 

0.0 

0.0 

0.3 

2.7 

7.1 

225.4 

32.6 

0.1 

1.4 

0.4 

270.1 

1977 

0.0 

0.1 

0.0 

0.0 

0.0 

0.4 

55.6 

35.9 

24.9 

1.3 

0.0 

0.0 

118.3 

1978 

0.0 

0.1 

0.1 

0.0 

0.0 

0.2 

37.7 

107.9 

110.8 

0.7 

0.0 

0.0 

257.6 

1979 

0.0 

0.4 

0.2 

0.0 

0.1 

0.2 

46.0 

40.8 

0.3 

0.0 

0.2 

0.3 

88.4 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

7.6 

101.2 

9.4 

0.1 

0.0 

0.0 

121.4 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

859.5 

158.8 

4.7 

0.3 

0.0 

0.0 

1023.4 

1982 

0.7 

0.1 

0.1 

0.2 

2.5 

6.8 

18.1 

79.5 

8.9 

0.1 

0.2 

0.0 

117.2 

1983 

0.0 

0.0 

0.0 

1.5 

0.4 

0.3 

47.2 

50.8 

47.5 

7.9 

0.1 

0.0 

155.8 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

5.4 

13.4 

11.2 

18.1 

0.1 

0.0 

0.0 

48.3 

1985 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

65.4 

64.6 

0.7 

2.7 

0.1 

0.6 

134.3 

1986 

0.1 

10.3 

0.3 

0.0 

0.2 

0.1 

7.2 

22.2 

0.6 

0.3 

0.0 

0.0 

41.3 

1987 

0.1 

0.1 

0.0 

0.0 

0.1 

0.5 

0.2 

13.0 

9.9 

0.2 

0.0 

1.0 

25.0 

1988 

0.1 

0.0 

0.0 

0.0 

0.0 

3.5 

46.8 

102.6 

0.8 

0.8 

0.0 

0.0 

154.6 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.8 

12.0 

1.9 

0.1 

0.0 

0.0 

14.9 

1990 

0.0 

0.1 

0.2 

0.0 

0.0 

0.1 

12.2 

57.3 

42.2 

1.9 

0.0 

0.0 

114.3 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.3 

63.1 

43.3 

0.2 

0.0 

0.5 

113.5 

1992 

0.2 

0.1 

0.1 

0.2 

0.0 

0.2 

90.5 

126.6 

34.7 

19.4 

0.4 

0.0 

272.4 

1993 

0.0 

0.0 

0.2 

0.0 

0.1 

0.4 

13.2 

31.6 

7.1 

0.2 

0.0 

0.0 

52.9 

1994 

0.4 

0.0 

0.0 

0.4 

0.0 

0.3 

37.8 

30.6 

39.2 

0.3 

0.0 

0.0 

109.1 

1995 

6.5 

0.1 

0.0 

0.0 

0.1 

0.1 

1.9 

224.8 

29.5 

0.3 

0.0 

0.0 

263.4 

1996 

0.0 

0.1 

0.0 

0.0 

0.1 

0.3 

1.7 

76.8 

49.7 

0.6 

0.0 

0.0 

129.3 

1997 

0.0 

0.0 

0.0 

0.1 

0.0 

0.5 

3.7 

21.8 

71.0 

4.5 

0.2 

1.3 

103.2 

1998 

0.0 

0.0 

0.1 

0.0 

0.0 

0.2 

98.0 

62.3 

58.4 

13.4 

0.4 

0.0 

232.9 

1999 

0.1 

0.1 

0.0 

0.0 

0.1 

0.4 

13.5 

57.2 

40.6 

3.0 

0.0 

0.0 

115.1 

2000 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

8.2 

3.2 

0.5 

0.1 

0.0 

0.0 

12.3 

2001 

0.0 

0.0 

0.0 

0.5 

0.3 

0.4 

36.3 

16.7 

0.4 

0.0 

0.0 

0.0 

54.6 

2002 

0.5 

0.9 

0.0 

0.0 

0.0 

0.1 

0.2 

4.8 

0.7 

0.0 

0.0 

0.0 

7.2 

2003 

0.0 

0.2 

0.0 

0.0 

0.0 

0.4 

31.2 

25.7 

30.3 

1.3 

0.0 

0.0 

89.2 

2004 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

2.1 

102.0 

11.6 

13.4 

0.1 

0.0 

129.4 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

246.2 

13.6 

0.7 

0.1 

0.0 

0.0 

261.0 

2006 

0.0 

0.0 

0.0 

0.0 

0.1 

1.1 

6.3 

2.2 

4.7 

0.0 

0.0 

0.0 

14.6 

2007 

0.0 

0.1 

0.1 

0.0 

0.0 

2.4 

5.2 

6.5 

0.7 

0.0 

0.0 

0.0 

15.1 

2008 

0.0 

0.0 

0.0 

0.0 

0.1 

4.2 

118.3 

48.2 

13.1 

0.7 

0.0 

0.0 

184.6 

2009 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.8 

32.0 

9.2 

5.5 

1.0 

0.0 

48.8 

2010 

3.8 

0.1 

0.0 

0.0 

0.0 

0.0 

0.8 

53.7 

47.4 

1.1 

1.0 

0.1 

108.1 

% flow 

0.2 

0.2 

0.0 

0.1 

0.1 

0.6 

37.5 

41.5 

16.9 

2.6 

0.2 

0.1 


Mean 

0.3 

0.3 

0.0 

0.1 

0.1 

0.9 

59.6 

65.9 

26.9 

4.2 

0.4 

0.1 

159.0 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

5.6 

6.2 

2.5 

0.4 

0.0 

0.0 

14.9 

75% 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

19.5 

21.5 

8.8 

1.4 

0.1 

0.0 

51.9 

50% 

0.3 

0.3 

0.0 

0.1 

0.1 

0.7 

43.6 

48.2 

19.6 

3.0 

0.3 

0.1 

116.2 

25% 

0.5 

0.5 

0.1 

0.1 

0.2 

1.3 

85.9 

95.0 

38.7 

6.0 

0.5 

0.2 

229.0 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 065, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

34.1 





[0] 

33.3 





[L] 

24.8 





[L] 

24.8 





[1] 

25.7 





[1] 

25.0 





[2] 

0.0 





[2] 

0.0 





[3] 

25.7 





[3] 

25.0 





[4] 

1656.2 





[4] 

1656.2 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

34.1 

126.0 

25.5 

1541.3 

17.1 

1973 

33.3 

126.9 

24.9 

1503.2 

16.7 

1974 

34.1 

125.6 

25.5 

1541.3 

17.1 

1974 

33.3 

126.4 

24.9 

1503.2 

16.7 

1975 

34.1 

477.5 

25.5 

1541.3 

17.1 

1975 

33.3 

478.3 

24.9 

1503.2 

16.7 

1976 

34.1 

166.8 

25.5 

1541.3 

17.1 

1976 

33.3 

167.6 

24.9 

1503.2 

16.7 

1977 

34.1 

15.0 

25.5 

1541.3 

17.1 

1977 

33.3 

15.8 

24.9 

1503.2 

16.7 

1978 

34.1 

154.3 

25.5 

1541.3 

17.1 

1978 

33.3 

155.1 

24.9 

1503.2 

16.7 

1979 

34.1 

0.0 

25.5 

1541.3 

17.1 

1979 

33.3 

0.0 

24.9 

1503.2 

16.7 

1980 

34.1 

18.0 

25.5 

1541.3 

17.1 

1980 

33.3 

18.9 

24.9 

1503.2 

16.7 

1981 

34.1 

920.1 

25.5 

1541.3 

17.1 

1981 

33.3 

920.9 

24.9 

1503.2 

16.7 

1982 

34.1 

13.9 

25.5 

1541.3 

17.1 

1982 

33.3 

14.7 

24.9 

1503.2 

16.7 

1983 

34.1 

52.5 

25.5 

1541.3 

17.1 

1983 

33.3 

53.3 

24.9 

1503.2 

16.7 

1984 

34.1 

0.0 

25.5 

1541.3 

17.1 

1984 

33.3 

0.0 

24.9 

1503.2 

16.7 

1985 

34.1 

30.9 

25.5 

1541.3 

17.1 

1985 

33.3 

31.8 

24.9 

1503.2 

16.7 

1986 

34.1 

0.0 

25.5 

1541.3 

17.1 

1986 

33.3 

0.0 

24.9 

1503.2 

16.7 

1987 

25.0 

0.0 

24.9 

1501.4 

16.7 

1987 

25.0 

0.0 

24.9 

1503.2 

16.7 

1988 

34.1 

51.3 

25.5 

1541.3 

17.1 

1988 

33.3 

52.2 

24.9 

1503.2 

16.7 

1989 

14.9 

0.0 

14.7 

888.4 

9.9 

1989 

14.9 

0.0 

14.7 

890.0 

9.9 

1990 

34.1 

10.9 

25.5 

1541.3 

17.1 

1990 

33.3 

11.8 

24.9 

1503.2 

16.7 

1991 

34.1 

10.2 

25.5 

1541.3 

17.1 

1991 

33.3 

11.1 

24.9 

1503.2 

16.7 

1992 

34.1 

169.1 

25.5 

1541.3 

17.1 

1992 

33.3 

170.0 

24.9 

1503.2 

16.7 

1993 

34.1 

0.0 

25.5 

1541.3 

17.1 

1993 

33.3 

0.0 

24.9 

1503.2 

16.7 

1994 

34.1 

5.7 

25.5 

1541.3 

17.1 

1994 

33.3 

6.6 

24.9 

1503.2 

16.7 

1995 

34.1 

160.0 

25.5 

1541.3 

17.1 

1995 

33.3 

160.9 

24.9 

1503.2 

16.7 

1996 

34.1 

26.0 

25.5 

1541.3 

17.1 

1996 

33.3 

26.8 

24.9 

1503.2 

16.7 

1997 

34.1 

0.0 

25.5 

1541.3 

17.1 

1997 

33.3 

0.7 

24.9 

1503.2 

16.7 

1998 

34.1 

129.6 

25.5 

1541.3 

17.1 

1998 

33.3 

130.5 

24.9 

1503.2 

16.7 

1999 

34.1 

11.8 

25.5 

1541.3 

17.1 

1999 

33.3 

12.6 

24.9 

1503.2 

16.7 

2000 

12.3 

0.0 

12.1 

731.4 

8.1 

2000 

12.3 

0.0 

12.1 

732.9 

8.1 

2001 

34.1 

0.0 

25.5 

1541.3 

17.1 

2001 

33.3 

0.0 

24.9 

1503.2 

16.7 

2002 

7.2 

0.0 

7.0 

425.6 

4.7 

2002 

7.2 

0.0 

7.1 

427.1 

4.7 

2003 

34.1 

0.0 

25.5 

1541.3 

17.1 

2003 

33.3 

0.0 

24.9 

1503.2 

16.7 

2004 

34.1 

26.0 

25.5 

1541.3 

17.1 

2004 

33.3 

26.9 

24.9 

1503.2 

16.7 

2005 

34.1 

157.7 

25.5 

1541.3 

17.1 

2005 

33.3 

158.5 

24.9 

1503.2 

16.7 

2006 

14.6 

0.0 

14.4 

868.9 

9.7 

2006 

14.6 

0.0 

14.4 

870.5 

9.7 

2007 

15.1 

0.0 

14.9 

900.0 

10.0 

2007 

15.1 

0.0 

14.9 

901.6 

10.0 

2008 

34.1 

81.3 

25.5 

1541.3 

17.1 

2008 

33.3 

82.2 

24.9 

1503.2 

16.7 

2009 

34.1 

0.0 

25.5 

1541.3 

17.1 

2009 

33.3 

0.0 

24.9 

1503.2 

16.7 

2010 

34.1 

4.7 

25.5 

1541.3 

17.1 

2010 

33.3 

5.6 

24.9 

1503.2 

16.7 

Mean 

31.1 

77.5 

23.8 

1437.8 

16.0 

Mean 

30.3 

78.1 

23.3 

1406.0 

15.6 

90% 

19.3 

0.0 

19.1 

1154.9 

12.8 

90% 

19.3 

0.0 

19.2 

1156.4 

12.9 

75% 

34.1 

0.0 

25.5 

1541.3 

17.1 

75% 

33.3 

0.0 

24.9 

1503.2 

16.7 

50% 

34.1 

47.6 

25.5 

1541.3 

17.1 

50% 

33.3 

48.4 

24.9 

1503.2 

16.7 

25% 

34.1 

194.2 

25.5 

1541.3 

17.1 

25% 

33.3 

195.1 

24.9 

1503.2 

16.7 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

31.5 





[0] 

30.0 





[L] 

24.8 





[L] 

24.8 





[1] 

23.7 





[1] 

22.6 





[2] 

0.0 





[2] 

0.0 





[3] 

23.7 





[3] 

22.6 





[4] 

1656.2 





[4] 

1656.2 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

31.5 

128.6 

23.6 

1427.4 

15.9 

1973 

30.0 

130.1 

22.5 

1361.3 

15.1 

1974 

31.5 

128.1 

23.6 

1427.4 

15.9 

1974 

30.0 

129.6 

22.5 

1361.3 

15.1 

1975 

31.5 

480.0 

23.6 

1427.4 

15.9 

1975 

30.0 

481.5 

22.5 

1361.3 

15.1 

1976 

31.5 

169.4 

23.6 

1427.4 

15.9 

1976 

30.0 

170.9 

22.5 

1361.3 

15.1 

1977 

31.5 

17.6 

23.6 

1427.4 

15.9 

1977 

30.0 

19.1 

22.5 

1361.3 

15.1 

1978 

31.5 

156.9 

23.6 

1427.4 

15.9 

1978 

30.0 

158.4 

22.5 

1361.3 

15.1 

1979 

31.5 

0.0 

23.6 

1427.4 

15.9 

1979 

30.0 

0.0 

22.5 

1361.3 

15.1 

1980 

31.5 

20.6 

23.6 

1427.4 

15.9 

1980 

30.0 

22.1 

22.5 

1361.3 

15.1 

1981 

31.5 

922.6 

23.6 

1427.4 

15.9 

1981 

30.0 

924.2 

22.5 

1361.3 

15.1 

1982 

31.5 

16.5 

23.6 

1427.4 

15.9 

1982 

30.0 

18.0 

22.5 

1361.3 

15.1 

1983 

31.5 

55.1 

23.6 

1427.4 

15.9 

1983 

30.0 

56.6 

22.5 

1361.3 

15.1 

1984 

31.5 

0.0 

23.6 

1427.4 

15.9 

1984 

30.0 

0.0 

22.5 

1361.3 

15.1 

1985 

31.5 

33.5 

23.6 

1427.4 

15.9 

1985 

30.0 

35.0 

22.5 

1361.3 

15.1 

1986 

31.5 

0.0 

23.6 

1427.4 

15.9 

1986 

30.0 

0.0 

22.5 

1361.3 

15.1 

1987 

25.0 

0.0 

23.6 

1427.4 

15.9 

1987 

25.0 

0.0 

22.5 

1361.3 

15.1 

1988 

31.5 

53.9 

23.6 

1427.4 

15.9 

1988 

30.0 

55.4 

22.5 

1361.3 

15.1 

1989 

14.9 

0.0 

14.8 

893.1 

9.9 

1989 

14.9 

0.0 

14.8 

896.3 

10.0 

1990 

31.5 

13.5 

23.6 

1427.4 

15.9 

1990 

30.0 

15.0 

22.5 

1361.3 

15.1 

1991 

31.5 

12.8 

23.6 

1427.4 

15.9 

1991 

30.0 

14.3 

22.5 

1361.3 

15.1 

1992 

31.5 

171.7 

23.6 

1427.4 

15.9 

1992 

30.0 

173.2 

22.5 

1361.3 

15.1 

1993 

31.5 

0.0 

23.6 

1427.4 

15.9 

1993 

30.0 

0.0 

22.5 

1361.3 

15.1 

1994 

31.5 

8.3 

23.6 

1427.4 

15.9 

1994 

30.0 

9.8 

22.5 

1361.3 

15.1 

1995 

31.5 

162.6 

23.6 

1427.4 

15.9 

1995 

30.0 

164.1 

22.5 

1361.3 

15.1 

1996 

31.5 

28.5 

23.6 

1427.4 

15.9 

1996 

30.0 

30.1 

22.5 

1361.3 

15.1 

1997 

31.5 

2.5 

23.6 

1427.4 

15.9 

1997 

30.0 

4.0 

22.5 

1361.3 

15.1 

1998 

31.5 

132.2 

23.6 

1427.4 

15.9 

1998 

30.0 

133.7 

22.5 

1361.3 

15.1 

1999 

31.5 

14.3 

23.6 

1427.4 

15.9 

1999 

30.0 

15.9 

22.5 

1361.3 

15.1 

2000 

12.3 

0.0 

12.2 

736.1 

8.2 

2000 

12.3 

0.0 

12.2 

739.2 

8.2 

2001 

31.5 

0.0 

23.6 

1427.4 

15.9 

2001 

30.0 

0.0 

22.5 

1361.3 

15.1 

2002 

7.2 

0.0 

7.1 

430.3 

4.8 

2002 

7.2 

0.0 

7.2 

433.4 

4.8 

2003 

31.5 

0.0 

23.6 

1427.4 

15.9 

2003 

30.0 

0.0 

22.5 

1361.3 

15.1 

2004 

31.5 

28.6 

23.6 

1427.4 

15.9 

2004 

30.0 

30.1 

22.5 

1361.3 

15.1 

2005 

31.5 

160.3 

23.6 

1427.4 

15.9 

2005 

30.0 

161.8 

22.5 

1361.3 

15.1 

2006 

14.6 

0.0 

14.5 

873.6 

9.7 

2006 

14.6 

0.0 

14.5 

876.7 

9.7 

2007 

15.1 

0.0 

15.0 

904.7 

10.1 

2007 

15.1 

0.0 

15.0 

907.9 

10.1 

2008 

31.5 

83.9 

23.6 

1427.4 

15.9 

2008 

30.0 

85.4 

22.5 

1361.3 

15.1 

2009 

31.5 

0.0 

23.6 

1427.4 

15.9 

2009 

30.0 

0.0 

22.5 

1361.3 

15.1 

2010 

31.5 

7.3 

23.6 

1427.4 

15.9 

2010 

30.0 

8.8 

22.5 

1361.3 

15.1 

Mean 

28.9 

79.2 

22.2 

1340.6 

14.9 

Mean 

27.6 

80.2 

21.3 

1283.6 

14.3 

90% 

19.3 

0.0 

19.2 

1159.6 

12.9 

90% 

19.3 

0.0 

19.3 

1162.7 

12.9 

75% 

31.5 

0.0 

23.6 

1427.4 

15.9 

75% 

30.0 

0.0 

22.5 

1361.3 

15.1 

50% 

31.5 

50.2 

23.6 

1427.4 

15.9 

50% 

30.0 

51.7 

22.5 

1361.3 

15.1 

25% 

31.5 

196.8 

23.6 

1427.4 

15.9 

25% 

30.0 

198.3 

22.5 

1361.3 

15.1 
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Water Yield, Mm 3 /yr 

%SZ 

LO 

LO 

f< 

G) 

fN 



229.011 

o 

o 

o 

99 . 24 | 

129 . 77 | 


68 . 54 | 


198 . 3 l | 

o 

Lft 

150.92 



116.16 

o 

o 

o 

99.24 

16.92 


34.76 


51.68 

LO 

rs. 

67.42 



51.89 

o 

o 

o 

99.24 

0 

0 

d 


15.53 


15.53 

o 

cr> 

19.30 



14.85 

o 

o 

o 

99.24 

0 

0 

d 


LO 


LO 

■xf; 

■xf- 

Mean 

206.54 



158.97 

o 

o 

o 

99.24 

59.73 


47.57 


107.30 

Area, 

CM 

E 

1222.87 

659.53 

281.67 

941.20 





281.67 



Water Yield, Mm 3 /yr 

LO 

(N 

297.55 



229.01 

o 

o 

o 

100.75 

128.26 


68.54 


196.80 

O 

if) 

150.92 



116.16 

o 

o 

o 

100.75 

15.41 


34.76 


50.17 

LO 

rs. 

67.42 



51.89 

o 

o 

o 

100.75 

0 

0 

d 


15.53 


15.53 

o 

cr> 

19.30 



14.85 

o 

o 

o 

100.75 

0 

0 

d 


LO 


LO 

■xf- 

Mean 

206.54 



158.97 

o 

o 

d 

100.75 
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Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Spills from Mora Sagar 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 




























Salient Features of Existing Irrigation Projects in BAN MWS 067 


Irrigation Rate (mm) 

(8) 

Gross 














1632.1 

Total Eff. 














18.0 

Nominal 














293.8 

Area (ha) 
(7) 

CCA 


38.0 

20.2 

38.0 

oo 

so 

38.0 

o 

o 

o 

114.0 

399.0 

343.9 

190.0 

663.0 


2008.9 

Storage (Mm 3 ) 

(6) 

2060 


SO 

o 

o 

0.15 

iro 

0.09 

o 

o 

0.17 

0.27 

1.06 

1.21 

0.71 

4.22 

26.90 

8.15 

2040 


o 

o 

0.16 

0.13 

iro 

0.12 

0.19 

0.33 

1.24 

1.25 

0.76 

4.33 

26.90 

8.70 

2020 


0.14 

0.17 

0.14 

0.13 

0.13 

0.21 

0.39 

1.41 

1.29 

oo 

o 

4.43 

26.90 

9.26 

2010 


0.16 

0.17 

0.15 

0.14 

0.14 

0.22 

0.42 

1.50 

1.31 

00 

o 

oo 

26.90 

9.53 

Catchment 
Area (km 2 ) 

(5) 


15.54 

2.59 

5.18 

LL'L 

5.18 

LL'L 

23.31 

67.34 

15.54 

20.72 

o 

o 

o 


210.94 

Year of 

Const. 

(4) 


1980 

1980 

1948 

1950 

1948 
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1948 

1948 
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1948 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 


Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Bonli 

Lalsot 


Class 

(2) 

BAN MWS 067 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Badoti 

Bharja Gaddi 

Durga Sagar 

Bhim Sagar 

Dhand sagar 

Kharila 

Dhelra Sagar 

Ram Sagar 

Nagalao 

Jai Sagar 

Diwachali 

WHS 
































Projected Siltation at Existing Irrigation Projects in BAN MWS 067 
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Simulated Flow Series of Intercepted Area of BAN MWS 067, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.8 

66.5 

48.3 

7.6 

0.7 

0.1 

128.9 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.3 

3.7 

0.3 

0.0 

0.0 

0.0 

12.3 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

42.1 

34.9 

13.5 

11.4 

4.7 

0.4 

106.9 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

74.0 

24.1 

1.4 

0.1 

0.0 

101.5 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

63.9 

93.7 

25.5 

3.8 

0.5 

0.0 

188.1 

1978 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.5 

22.1 

37.4 

2.1 

0.2 

0.0 

68.3 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.7 

5.2 

0.2 

0.0 

0.0 

0.0 

15.2 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.0 

22.6 

5.1 

0.3 

0.0 

0.0 

39.1 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

196.1 

57.5 

4.5 

0.8 

0.1 

0.0 

259.0 

1982 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

33.4 

4.7 

0.3 

0.3 

0.0 

39.1 

1983 

0.0 

0.0 

0.0 

4.5 

0.6 

0.0 

26.1 

34.3 

11.6 

0.9 

0.1 

0.0 

78.1 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.4 

0.9 

4.3 

0.1 

0.0 

0.0 

6.8 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.3 

42.4 

2.9 

3.2 

0.2 

0.0 

60.1 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

11.1 

16.6 

2.0 

0.8 

0.0 

0.0 

30.6 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.4 

3.1 

0.1 

0.0 

0.0 

4.6 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

14.4 

12.4 

0.9 

0.2 

0.0 

0.0 

28.1 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

4.4 

2.8 

0.1 

0.0 

0.0 

7.5 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.9 

1.7 

3.5 

0.6 

0.0 

0.0 

9.7 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

18.9 

14.6 

0.7 

0.1 

0.0 

36.9 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.5 

36.4 

11.6 

0.8 

0.1 

0.0 

54.4 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.4 

10.1 

3.3 

0.3 

0.0 

0.0 

26.3 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

17.6 

19.7 

4.9 

0.3 

0.0 

0.0 

42.6 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

74.5 

17.6 

1.1 

0.1 

0.0 

94.8 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24.8 

18.1 

1.0 

0.1 

0.0 

44.0 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

14.6 

28.7 

2.6 

0.2 

0.0 

46.2 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

46.1 

20.8 

23.7 

9.8 

0.6 

0.1 

101.1 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.7 

9.6 

9.2 

1.6 

0.1 

0.0 

24.3 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

1.6 

0.1 

0.9 

0.0 

0.0 

7.1 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21.8 

36.6 

3.0 

0.3 

0.0 

0.0 

61.7 

2002 

0.0 

0.4 

0.0 

0.0 

0.0 

0.0 

8.8 

4.9 

0.7 

0.1 

0.0 

0.0 

14.9 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.5 

35.5 

5.1 

1.1 

0.2 

0.0 

45.4 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

10.4 

1.9 

0.1 

0.0 

0.0 

15.7 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

47.6 

9.3 

1.6 

0.4 

0.0 

63.4 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

13.1 

27.3 

2.6 

0.2 

0.0 

7.0 

50.3 

2007 

1.4 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

2.4 

6.3 

0.9 

0.1 

0.0 

11.2 

2008 

6.2 

0.7 

0.1 

0.0 

0.0 

0.0 

4.6 

16.1 

20.4 

1.3 

0.1 

0.0 

49.5 

2009 

2.5 

0.4 

0.0 

0.0 

0.0 

0.0 

0.1 

2.3 

2.6 

3.6 

0.3 

0.0 

11.8 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19.7 

22.7 

1.2 

0.6 

0.0 

0.0 

44.2 

% flow 

0.5 

0.1 

0.0 

0.2 

0.0 

0.1 

28.9 

47.5 

18.7 

3.1 

0.5 

0.4 


Mean 

0.3 

0.0 

0.0 

0.1 

0.0 

0.0 

15.4 

25.4 

10.0 

1.7 

0.2 

0.2 

53.4 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.1 

3.5 

1.4 

0.2 

0.0 

0.0 

7.4 

75% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

4.4 

7.2 

2.8 

0.5 

0.1 

0.1 

15.1 

50% 

0.2 

0.0 

0.0 

0.1 

0.0 

0.0 

12.5 

20.6 

8.1 

1.3 

0.2 

0.2 

43.3 

25% 

0.3 

0.1 

0.0 

0.1 

0.0 

0.0 

18.7 

30.7 

12.1 

2.0 

0.3 

0.3 

64.6 






























































Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Mean 

90% 

75% 

50% 

25% 


Surplus Water Operation Analysis of Intercepted Area of BAN MWS 067, Mm 3 


2010 

Operation analyses 




2020 

Operation analyses 



[0] 

9.5 





[0] 

9.3 




[L] 

24.8 





[L] 

24.8 




[1] 

7.2 





[1] 

7.0 




[2] 

0.0 





[2] 

0.0 




[3] 

7.2 





[3] 

7.0 




[4] 

1632.1 





[4] 

1632.1 




[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

9.5 

92.4 

7.2 

439.3 

21.9 

1973 

9.3 

92.7 

7.0 

426.5 

21.2 

9.5 

0.0 

7.2 

439.3 

21.9 

1974 

9.3 

0.0 

7.0 

426.5 

21.2 

9.5 

70.5 

7.2 

439.3 

21.9 

1975 

9.3 

70.8 

7.0 

426.5 

21.2 

9.5 

65.1 

7.2 

439.3 

21.9 

1976 

9.3 

65.4 

7.0 

426.5 

21.2 

9.5 

151.6 

7.2 

439.3 

21.9 

1977 

9.3 

151.9 

7.0 

426.5 

21.2 

9.5 

31.8 

7.2 

439.3 

21.9 

1978 

9.3 

32.1 

7.0 

426.5 

21.2 

9.5 

0.0 

7.2 

439.3 

21.9 

1979 

9.3 

0.0 

7.0 

426.5 

21.2 

9.5 

2.7 

7.2 

439.3 

21.9 

1980 

9.3 

3.0 

7.0 

426.5 

21.2 

9.5 

222.6 

7.2 

439.3 

21.9 

1981 

9.3 

222.8 

7.0 

426.5 

21.2 

9.5 

2.7 

7.2 

439.3 

21.9 

1982 

9.3 

3.0 

7.0 

426.5 

21.2 

9.5 

41.7 

7.2 

439.3 

21.9 

1983 

9.3 

42.0 

7.0 

426.5 

21.2 

6.8 

0.0 

6.8 

418.5 

20.8 

1984 

6.8 

0.0 

6.8 

418.5 

20.8 

9.5 

23.6 

7.2 

439.3 

21.9 

1985 

9.3 

23.9 

7.0 

426.5 

21.2 

9.5 

0.0 

7.2 

439.3 

21.9 

1986 

9.3 

0.0 

7.0 

426.5 

21.2 

4.6 

0.0 

4.6 

282.2 

14.0 

1987 

4.6 

0.0 

4.6 

282.2 

14.0 

9.5 

0.0 

7.2 

439.3 

21.9 

1988 

9.3 

0.0 

7.0 

426.5 

21.2 

7.5 

0.0 

7.2 

439.3 

21.9 

1989 

7.5 

0.0 

7.0 

426.5 

21.2 

9.5 

0.0 

7.2 

439.3 

21.9 

1990 

9.3 

0.0 

7.0 

426.5 

21.2 

9.5 

0.5 

7.2 

439.3 

21.9 

1991 

9.3 

0.8 

7.0 

426.5 

21.2 

9.5 

18.0 

7.2 

439.3 

21.9 

1992 

9.3 

18.3 

7.0 

426.5 

21.2 

9.5 

0.0 

7.2 

439.3 

21.9 

1993 

9.3 

0.0 

7.0 

426.5 

21.2 

9.5 

6.2 

7.2 

439.3 

21.9 

1994 

9.3 

6.5 

7.0 

426.5 

21.2 

9.5 

58.4 

7.2 

439.3 

21.9 

1995 

9.3 

58.7 
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BAN MWS 067 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

00 

<v|- 

d 

o 

* — i 



no 

q 

LO 

o 

LO 

no 

00 

LO 

d 

CM 


LO 

00 

LO 

CO 


65.431 

50% 

67.35 



43.32 

35.05 

8.27 


24.03 


32.30 

75% 

23.54 



15.14 

35.05 

o 

o 

d 


o 

00 


o 

00 

90% 

11.55 



7.43 

35.05 

o 

o 

o 


4.12 


4.12 

Mean 

83.05 



53.42 

35.05 

18.37 


29.63 


o 

o 

00 

'st 

Area, 

CM 

E 

736.51 

210.94 

262.79 

473.73 




262.78 



Water Yield, Mm 3 /yr 

25% 

00 

<v|- 

d 

o 

*— i 



64.63 

35.60 

29.03 


35.85 


00 

00 

50% 

67.35 



43.32 

35.60 

ZL'L 


24.03 


31.75 

75% 

23.54 



15.14 

35.60 

o 

o 

o 


o 

00 


o 

00 

90% 

11.55 



7.43 

35.60 

o 

o 

o 


4.12 


4.12 

Mean 

LO 

o 

no 

00 



53.42 

35.60 

17.82 


29.63 


47.45 

fO N 
£ £ 
< 

736.51 

210.94 

262.79 

473.73 




262.78 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BAN MWS 070 
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Projected Siltation at Existing Irrigation Projects in BAN MWS 070 
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Simulated Flow Series of Intercepted Area of BAN MWS 070, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

75.9 

19.9 

7.1 

0.9 

0.0 

105.3 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0 

26.4 

6.8 

3.7 

0.3 

0.0 

57.2 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

8.2 

21.6 

42.5 

18.9 

4.2 

0.8 

96.4 

1976 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

4.9 

71.5 

35.1 

11.9 

2.0 

0.2 

125.6 

1977 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

48.1 

28.2 

14.0 

1.8 

0.0 

0.0 

99.6 

1978 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

20.2 

0.8 

0.6 

0.0 

0.0 

0.0 

21.7 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

55.7 

4.3 

0.4 

0.0 

0.0 

0.0 

60.4 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

3.5 

0.0 

0.0 

0.0 

0.0 

3.8 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.8 

1.8 

1.1 

0.5 

0.0 

0.0 

16.3 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

28.3 

3.4 

0.0 

0.0 

0.0 

33.0 

1984 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

4.1 

5.5 

0.1 

0.4 

0.0 

0.0 

10.4 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26.1 

5.0 

0.1 

0.0 

0.0 

31.1 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.2 

0.2 

0.0 

0.0 

0.0 

1.7 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.0 

0.0 

0.0 

0.0 

1.2 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

5.1 

9.4 

3.2 

0.0 

0.0 

18.1 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

1.6 

0.0 

0.0 

0.0 

4.6 

1990 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

30.9 

1.3 

4.2 

0.1 

0.0 

38.8 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.3 

31.7 

40.8 

0.3 

0.0 

0.0 

89.1 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.3 

9.4 

3.4 

4.1 

0.2 

0.0 

31.4 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

0.0 

0.0 

0.0 

0.0 

2.3 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1.6 

0.4 

0.0 

0.0 

2.3 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

29.8 

23.8 

6.7 

0.5 

0.1 

0.0 

60.8 

1996 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

1.9 

8.5 

0.4 

0.1 

0.0 

13.4 

1997 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.1 

0.1 

0.0 

0.0 

0.0 

2.5 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.8 

29.0 

0.7 

0.2 

0.0 

0.0 

34.8 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.2 

19.6 

4.3 

0.0 

0.0 

0.0 

32.2 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

8.3 

4.9 

2.0 

0.1 

0.0 

15.7 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15.3 

8.5 

0.5 

0.0 

0.0 

0.0 

24.3 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.0 

0.0 

0.0 

0.5 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.3 

0.3 

0.1 

0.0 

0.0 

2.0 

2004 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

0.2 

0.0 

0.0 

0.0 

1.9 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.2 

0.0 

0.0 

0.8 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.1 

0.0 

0.0 

0.0 

0.5 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

2.3 

6.8 

2.4 

2.6 

0.0 

0.0 

0.0 

14.1 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.7 

4.3 

1.9 

0.2 

0.0 

0.0 

10.1 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.6 

1.1 

1.4 

0.0 

0.0 

0.0 

8.2 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

26.2 

8.3 

0.1 

0.0 

0.0 

34.9 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

26.1 

45.9 

20.7 

5.5 

0.7 

0.1 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

7.6 

13.4 

6.0 

1.6 

0.2 

0.0 

29.1 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.2 

0.0 

0.0 

0.0 

0.8 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.1 

0.5 

0.1 

0.0 

0.0 

2.3 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

4.2 

7.4 

3.3 

0.9 

0.1 

0.0 

16.0 

25% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

9.4 

16.5 

7.4 

2.0 

0.3 

0.0 

35.9 






























































Surplus Water Operation Analysis of Intercepted Area of BAN MWS 070, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

13.3 





[0] 

13.1 





[L] 

24.8 





[L] 

24.8 





[1] 

10.0 





[1] 

9.8 





[2] 

0.0 





[2] 

0.0 





[3] 

10.0 





[3] 

9.8 





[4] 

1379.5 





[4] 

1379.5 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

13.3 

59.7 

10.0 

727.2 

27.5 

1973 

13.1 

59.9 

9.8 

713.5 

27.0 

1974 

13.3 

11.5 

10.0 

727.2 

27.5 

1974 

13.1 

11.8 

9.8 

713.5 

27.0 

1975 

13.3 

50.7 

10.0 

727.2 

27.5 

1975 

13.1 

51.0 

9.8 

713.5 

27.0 

1976 

13.3 

80.0 

10.0 

727.2 

27.5 

1976 

13.1 

80.3 

9.8 

713.5 

27.0 

1977 

13.3 

54.0 

10.0 

727.2 

27.5 

1977 

13.1 

54.2 

9.8 

713.5 

27.0 

1978 

13.3 

0.0 

10.0 

727.2 

27.5 

1978 

13.1 

0.0 

9.8 

713.5 

27.0 

1979 

13.3 

14.7 

10.0 

727.2 

27.5 

1979 

13.1 

15.0 

9.8 

713.5 

27.0 

1980 

3.8 

0.0 

3.8 

272.3 

10.3 

1980 

3.8 

0.0 

3.8 

272.3 

10.3 

1981 

13.3 

0.0 

10.0 

727.2 

27.5 

1981 

13.1 

0.0 

9.8 

713.5 

27.0 

1982 

0.1 

0.0 

0.1 

8.6 

0.3 

1982 

0.1 

0.0 

0.1 

8.6 

0.3 

1983 

13.3 

0.0 

10.0 

727.2 

27.5 

1983 

13.1 

0.0 

9.8 

713.5 

27.0 

1984 

10.4 

0.0 

10.0 

727.2 

27.5 

1984 

10.4 

0.0 

9.8 

713.5 

27.0 

1985 

13.3 

0.0 

10.0 

727.2 

27.5 

1985 

13.1 

0.0 

9.8 

713.5 

27.0 

1986 

1.7 

0.0 

1.7 

120.7 

4.6 

1986 

1.7 

0.0 

1.7 

120.7 

4.6 

1987 

1.2 

0.0 

1.2 

84.7 

3.2 

1987 

1.2 

0.0 

1.2 

84.7 

3.2 

1988 

13.3 

0.0 

10.0 

727.2 

27.5 

1988 

13.1 

0.0 

9.8 

713.5 

27.0 

1989 

4.6 

0.0 

4.6 

334.2 

12.6 

1989 

4.6 

0.0 

4.6 

334.2 

12.6 

1990 

13.3 

0.0 

10.0 

727.2 

27.5 

1990 

13.1 

0.0 

9.8 

713.5 

27.0 

1991 

13.3 

43.5 

10.0 

727.2 

27.5 

1991 

13.1 

43.7 

9.8 

713.5 

27.0 

1992 

13.3 

0.0 

10.0 

727.2 

27.5 

1992 

13.1 

0.0 

9.8 

713.5 

27.0 

1993 

2.3 

0.0 

2.3 

164.3 

6.2 

1993 

2.3 

0.0 

2.3 

164.3 

6.2 

1994 

2.3 

0.0 

2.3 

166.8 

6.3 

1994 

2.3 

0.0 

2.3 

166.8 

6.3 

1995 

13.3 

15.2 

10.0 

727.2 

27.5 

1995 

13.1 

15.4 

9.8 

713.5 

27.0 

1996 

13.3 

0.0 

10.0 

727.2 

27.5 

1996 

13.1 

0.0 

9.8 

713.5 

27.0 

1997 

2.5 

0.0 

2.5 

178.5 

6.7 

1997 

2.5 

0.0 

2.5 

178.5 

6.7 

1998 

13.3 

0.0 

10.0 

727.2 

27.5 

1998 

13.1 

0.0 

9.8 

713.5 

27.0 

1999 

13.3 

0.0 

10.0 

727.2 

27.5 

1999 

13.1 

0.0 

9.8 

713.5 

27.0 

2000 

13.3 

0.0 

10.0 

727.2 

27.5 

2000 

13.1 

0.0 

9.8 

713.5 

27.0 

2001 

13.3 

0.0 

10.0 

727.2 

27.5 

2001 

13.1 

0.0 

9.8 

713.5 

27.0 

2002 

0.5 

0.0 

0.5 

37.0 

1.4 

2002 

0.5 

0.0 

0.5 

37.0 

1.4 

2003 

2.0 

0.0 

2.0 

142.5 

5.4 

2003 

2.0 

0.0 

2.0 

142.5 

5.4 

2004 

1.9 

0.0 

1.9 

134.9 

5.1 

2004 

1.9 

0.0 

1.9 

134.9 

5.1 

2005 

0.8 

0.0 

0.8 

56.8 

2.1 

2005 

0.8 

0.0 

0.8 

56.8 

2.1 

2006 

0.5 

0.0 

0.5 

37.5 

1.4 

2006 

0.5 

0.0 

0.5 

37.5 

1.4 

2007 

13.3 

0.0 

10.0 

727.2 

27.5 

2007 

13.1 

0.0 

9.8 

713.5 

27.0 

2008 

10.1 

0.0 

10.0 

727.2 

27.5 

2008 

10.1 

0.0 

9.8 

713.5 

27.0 

2009 

8.2 

0.0 

8.2 

591.8 

22.4 

2009 

8.2 

0.0 

8.2 

591.8 

22.4 

2010 

13.3 

0.0 

10.0 

727.2 

27.5 

2010 

13.1 

0.0 

9.8 

713.5 

27.0 

Mean 

9.1 

8.7 

7.2 

520.6 

19.7 

Mean 

9.0 

8.7 

7.1 

512.0 

19.3 

90% 

1.1 

0.0 

1.1 

78.4 

3.0 

90% 

1.1 

0.0 

1.1 

78.4 

3.0 

75% 

3.3 

0.0 

3.3 

237.6 

9.0 

75% 

3.3 

0.0 

3.3 

237.6 

9.0 

50% 

13.3 

0.0 

10.0 

727.2 

27.5 

50% 

13.1 

0.0 

9.8 

713.5 

27.0 

25% 

13.3 

5.7 

10.0 

727.2 

27.5 

25% 

13.1 

5.9 

9.8 

713.5 

27.0 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

12.6 





[0] 

12.1 





[L] 

24.8 





[L] 

24.8 





[1] 

9.5 





[1] 

9.1 





[2] 

0.0 





[2] 

0.0 





[3] 

9.5 





[3] 

9.1 





[4] 

1379.5 





[4] 

1379.5 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

12.6 

60.4 

9.5 

686.2 

25.9 

1973 

12.1 

60.9 

9.1 

658.8 

24.9 

1974 

12.6 

12.3 

9.5 

686.2 

25.9 

1974 

12.1 

12.8 

9.1 

658.8 

24.9 

1975 

12.6 

51.5 

9.5 

686.2 

25.9 

1975 

12.1 

52.0 

9.1 

658.8 

24.9 

1976 

12.6 

80.8 

9.5 

686.2 

25.9 

1976 

12.1 

81.3 

9.1 

658.8 

24.9 

1977 

12.6 

54.7 

9.5 

686.2 

25.9 

1977 

12.1 

55.2 

9.1 

658.8 

24.9 

1978 

12.6 

0.0 

9.5 

686.2 

25.9 

1978 

12.1 

0.0 

9.1 

658.8 

24.9 

1979 

12.6 

15.5 

9.5 

686.2 

25.9 

1979 

12.1 

16.0 

9.1 

658.8 

24.9 

1980 

3.8 

0.0 

3.8 

272.3 

10.3 

1980 

3.8 

0.0 

3.8 

272.3 

10.3 

1981 

12.6 

0.0 

9.5 

686.2 

25.9 

1981 

12.1 

0.0 

9.1 

658.8 

24.9 

1982 

0.1 

0.0 

0.1 

8.6 

0.3 

1982 

0.1 

0.0 

0.1 

8.6 

0.3 

1983 

12.6 

0.0 

9.5 

686.2 

25.9 

1983 

12.1 

0.0 

9.1 

658.8 

24.9 

1984 

10.4 

0.0 

9.5 

686.2 

25.9 

1984 

10.4 

0.0 

9.1 

658.8 

24.9 

1985 

12.6 

0.0 

9.5 

686.2 

25.9 

1985 

12.1 

0.0 

9.1 

658.8 

24.9 

1986 

1.7 

0.0 

1.7 

120.7 

4.6 

1986 

1.7 

0.0 

1.7 

120.7 

4.6 

1987 

1.2 

0.0 

1.2 

84.7 

3.2 

1987 

1.2 

0.0 

1.2 

84.7 

3.2 

1988 

12.6 

0.0 

9.5 

686.2 

25.9 

1988 

12.1 

0.0 

9.1 

658.8 

24.9 

1989 

4.6 

0.0 

4.6 

334.2 

12.6 

1989 

4.6 

0.0 

4.6 

334.2 

12.6 

1990 

12.6 

0.0 

9.5 

686.2 

25.9 

1990 

12.1 

0.0 

9.1 

658.8 

24.9 

1991 

12.6 

44.2 

9.5 

686.2 

25.9 

1991 

12.1 

44.7 

9.1 

658.8 

24.9 

1992 

12.6 

0.0 

9.5 

686.2 

25.9 

1992 

12.1 

0.0 

9.1 

658.8 

24.9 

1993 

2.3 

0.0 

2.3 

164.3 

6.2 

1993 

2.3 

0.0 

2.3 

164.3 

6.2 

1994 

2.3 

0.0 

2.3 

166.8 

6.3 

1994 

2.3 

0.0 

2.3 

166.8 

6.3 

1995 

12.6 

15.9 

9.5 

686.2 

25.9 

1995 

12.1 

16.4 

9.1 

658.8 

24.9 

1996 

12.6 

0.0 

9.5 

686.2 

25.9 

1996 

12.1 

0.0 

9.1 

658.8 

24.9 

1997 

2.5 

0.0 

2.5 

178.5 

6.7 

1997 

2.5 

0.0 

2.5 

178.5 

6.7 

1998 

12.6 

0.0 

9.5 

686.2 

25.9 

1998 

12.1 

0.0 

9.1 

658.8 

24.9 

1999 

12.6 

0.0 

9.5 

686.2 

25.9 

1999 

12.1 

0.0 

9.1 

658.8 

24.9 

2000 

12.6 

0.0 

9.5 

686.2 

25.9 

2000 

12.1 

0.0 

9.1 

658.8 

24.9 

2001 

12.6 

0.0 

9.5 

686.2 

25.9 

2001 

12.1 

0.0 

9.1 

658.8 

24.9 

2002 

0.5 

0.0 

0.5 

37.0 

1.4 

2002 

0.5 

0.0 

0.5 

37.0 

1.4 

2003 

2.0 

0.0 

2.0 

142.5 

5.4 

2003 

2.0 

0.0 

2.0 

142.5 

5.4 

2004 

1.9 

0.0 

1.9 

134.9 

5.1 

2004 

1.9 

0.0 

1.9 

134.9 

5.1 

2005 

0.8 

0.0 

0.8 

56.8 

2.1 

2005 

0.8 

0.0 

0.8 

56.8 

2.1 

2006 

0.5 

0.0 

0.5 

37.5 

1.4 

2006 

0.5 

0.0 

0.5 

37.5 

1.4 

2007 

12.6 

0.0 

9.5 

686.2 

25.9 

2007 

12.1 

0.0 

9.1 

658.8 

24.9 

2008 

10.1 

0.0 

9.5 

686.2 

25.9 

2008 

10.1 

0.0 

9.1 

658.8 

24.9 

2009 

8.2 

0.0 

8.2 

591.8 

22.4 

2009 

8.2 

0.0 

8.2 

591.8 

22.4 

2010 

12.6 

0.0 

9.5 

686.2 

25.9 

2010 

12.1 

0.0 

9.1 

658.8 

24.9 

Mean 

8.7 

8.8 

6.8 

494.7 

18.7 

Mean 

8.4 

8.9 

6.6 

477.4 

18.0 

90% 

1.1 

0.0 

1.1 

78.4 

3.0 

90% 

1.1 

0.0 

1.1 

78.4 

3.0 

75% 

3.3 

0.0 

3.3 

237.6 

9.0 

75% 

3.3 

0.0 

3.3 

237.6 

9.0 

50% 

12.6 

0.0 

9.5 

686.2 

25.9 

50% 

12.1 

0.0 

9.1 

658.8 

24.9 

25% 

12.6 

6.4 

9.5 

686.2 

25.9 

25% 

12.1 

6.9 

9.1 

658.8 

24.9 
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Water Yield, Mm 3 /yr 
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Salient Features of Existing Irrigation Projects in BNG MWS 003 


Irrigation Rate ( mm ) 
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( 4 ) 


1948 

1980 

1980 

1980 

1980 
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( 3 ) 


Kathumar 

Kathumar 

Kathumar 

Deeg 

Deeg 


Class 

( 2 ) 

BNG MWS 003 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

( 1 ) 

Tusari 
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WHSs 

























Projected Siltation at Existing Irrigation Projects in BNG MWS 003 
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Simulated Flow Series of Intercepted Area of BNG MWS 003, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.3 

1.0 

0.3 

0.1 

3.4 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.8 

1.7 

0.6 

0.2 

0.1 

4.4 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

13.1 

14.8 

9.7 

4.0 

0.8 

43.5 

1976 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

1.2 

3.2 

2.1 

0.5 

0.2 

7.7 

1977 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

5.9 

31.3 

25.5 

14.9 

6.4 

1.2 

85.3 

1978 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

2.1 

3.4 

2.3 

0.5 

0.2 

9.3 

1979 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.5 

0.3 

0.1 

0.0 

0.0 

1.0 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

5.6 

3.6 

1.4 

0.3 

0.1 

12.5 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

6.9 

5.8 

2.8 

0.5 

0.2 

16.7 

1982 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

3.7 

2.7 

0.8 

0.2 

8.7 

1983 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

7.6 

6.0 

2.7 

0.6 

19.5 

1984 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

2.1 

2.5 

0.9 

0.2 

6.6 

1985 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

1.5 

0.9 

0.6 

0.2 

4.9 

1986 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.1 

0.0 

0.0 

0.0 

0.5 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.1 

0.0 

0.0 

0.4 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1.2 

1.1 

0.7 

0.2 

3.4 

1993 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1.4 

1.7 

1.5 

0.4 

0.2 

5.5 

1994 

0.2 

0.5 

0.2 

0.1 

0.0 

0.0 

0.6 

10.0 

8.9 

4.4 

1.1 

0.3 

26.4 

1995 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

9.0 

19.0 

14.4 

6.8 

1.9 

51.3 

1996 

0.4 

0.2 

0.1 

0.0 

0.0 

6.6 

13.3 

27.9 

27.7 

18.7 

8.6 

2.2 

105.8 

1997 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

1.2 

1.3 

0.6 

0.3 

4.5 

1998 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.2 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.5 

0.2 

0.1 

0.0 

1.1 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.1 

0.0 

0.0 

1.2 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

3.6 

5.6 

3.4 

1.0 

0.3 

14.3 

2004 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.5 

2.7 

1.8 

0.5 

7.8 

2005 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

3.3 

10.6 

6.6 

2.7 

0.5 

0.2 

24.2 

2006 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

3.9 

3.0 

1.2 

0.3 

0.1 

9.2 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1.4 

2.7 

2.5 

1.0 

0.3 

0.1 

8.0 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

5.0 

6.1 

4.3 

1.4 

0.4 

19.5 

2010 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

2.8 

7.1 

4.4 

1.7 

17.0 

% flow 

0.7 

0.3 

0.1 

0.1 

0.0 

1.3 

6.1 

27.7 

31.4 

21.2 

8.7 

2.4 


Mean 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.8 

3.8 

4.3 

2.9 

1.2 

0.3 

13.8 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 

0.5 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

1.7 

1.9 

1.3 

0.5 

0.1 

6.1 

25% 

0.1 

0.1 

0.0 

0.0 

0.0 

0.2 

1.0 

4.6 

5.3 

3.6 

1.5 

0.4 

16.8 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 003, Mm 3 


2010 Operation analyses 



[0] 

4.8 





[L] 

11.7 





[1] 

4.2 





[2] 

0.0 





[3] 

4.2 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.4 

0.0 

3.4 

238.7 

38.0 

1974 

4.4 

0.0 

4.2 

296.4 

47.2 

1975 

4.8 

35.4 

4.2 

296.4 

47.2 

1976 

4.8 

0.0 

4.2 

296.4 

47.2 

1977 

4.8 

77.3 

4.2 

296.4 

47.2 

1978 

4.8 

1.2 

4.2 

296.4 

47.2 

1979 

1.0 

0.0 

1.0 

73.7 

11.7 

1980 

4.8 

4.4 

4.2 

296.4 

47.2 

1981 

4.8 

8.7 

4.2 

296.4 

47.2 

1982 

4.8 

0.7 

4.2 

296.4 

47.2 

1983 

4.8 

11.5 

4.2 

296.4 

47.2 

1984 

4.8 

0.0 

4.2 

296.4 

47.2 

1985 

4.8 

0.0 

4.2 

296.4 

47.2 

1986 

0.1 

0.0 

0.1 

8.4 

1.3 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.5 

0.0 

0.5 

34.5 

5.5 

1989 

0.4 

0.0 

0.4 

26.1 

4.2 

1990 

0.0 

0.0 

0.0 

0.9 

0.1 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

1992 

3.4 

0.0 

3.4 

238.2 

37.9 

1993 

4.8 

0.0 

4.2 

296.4 

47.2 

1994 

4.8 

18.3 

4.2 

296.4 

47.2 

1995 

4.8 

43.2 

4.2 

296.4 

47.2 

1996 

4.8 

97.7 

4.2 

296.4 

47.2 

1997 

4.5 

0.0 

4.2 

296.4 

47.2 

1998 

0.4 

0.0 

0.4 

25.2 

4.0 

1999 

0.2 

0.0 

0.2 

17.2 

2.7 

2000 

1.1 

0.0 

1.1 

78.3 

12.5 

2001 

1.2 

0.0 

1.2 

86.7 

13.8 

2002 

0.0 

0.0 

0.0 

0.5 

0.1 

2003 

4.8 

6.3 

4.2 

296.4 

47.2 

2004 

4.8 

0.0 

4.2 

296.4 

47.2 

2005 

4.8 

16.1 

4.2 

296.4 

47.2 

2006 

4.8 

1.1 

4.2 

296.4 

47.2 

2007 

0.3 

0.0 

0.3 

22.4 

3.6 

2008 

4.8 

0.0 

4.2 

296.4 

47.2 

2009 

4.8 

11.5 

4.2 

296.4 

47.2 

2010 

4.8 

8.9 

4.2 

296.4 

47.2 

Mean 

3.2 

9.0 

2.9 

201.8 

32.1 

90% 

0.0 

0.0 

0.0 

1.3 

0.2 

75% 

0.7 

0.0 

0.7 

48.8 

7.8 

50% 

4.8 

1.1 

4.2 

296.4 

47.2 

25% 

4.8 

17.2 

4.2 

296.4 

47.2 



2020 

Operation analyses 




[0] 

4.6 





[L] 

11.7 





[1] 

4.1 





[2] 

0.0 





[3] 

4.1 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.4 

0.0 

3.4 

238.7 

38.0 

1974 

4.4 

0.0 

4.1 

285.2 

45.4 

1975 

4.6 

35.6 

4.1 

285.2 

45.4 

1976 

4.6 

0.0 

4.1 

285.2 

45.4 

1977 

4.6 

77.5 

4.1 

285.2 

45.4 

1978 

4.6 

1.4 

4.1 

285.2 

45.4 

1979 

1.0 

0.0 

1.0 

73.7 

11.7 

1980 

4.6 

4.6 

4.1 

285.2 

45.4 

1981 

4.6 

8.9 

4.1 

285.2 

45.4 

1982 

4.6 

0.9 

4.1 

285.2 

45.4 

1983 

4.6 

11.7 

4.1 

285.2 

45.4 

1984 

4.6 

0.0 

4.1 

285.2 

45.4 

1985 

4.6 

0.0 

4.1 

285.2 

45.4 

1986 

0.1 

0.0 

0.1 

8.4 

1.3 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.5 

0.0 

0.5 

34.5 

5.5 

1989 

0.4 

0.0 

0.4 

26.1 

4.2 

1990 

0.0 

0.0 

0.0 

0.9 

0.1 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

1992 

3.4 

0.0 

3.4 

238.2 

37.9 

1993 

4.6 

0.0 

4.1 

285.2 

45.4 

1994 

4.6 

18.5 

4.1 

285.2 

45.4 

1995 

4.6 

43.4 

4.1 

285.2 

45.4 

1996 

4.6 

97.9 

4.1 

285.2 

45.4 

1997 

4.5 

0.0 

4.1 

285.2 

45.4 

1998 

0.4 

0.0 

0.4 

25.2 

4.0 

1999 

0.2 

0.0 

0.2 

17.2 

2.7 

2000 

1.1 

0.0 

1.1 

78.3 

12.5 

2001 

1.2 

0.0 

1.2 

86.7 

13.8 

2002 

0.0 

0.0 

0.0 

0.5 

0.1 

2003 

4.6 

6.5 

4.1 

285.2 

45.4 

2004 

4.6 

0.0 

4.1 

285.2 

45.4 

2005 

4.6 

16.3 

4.1 

285.2 

45.4 

2006 

4.6 

1.3 

4.1 

285.2 

45.4 

2007 

0.3 

0.0 

0.3 

22.4 

3.6 

2008 

4.6 

0.2 

4.1 

285.2 

45.4 

2009 

4.6 

11.7 

4.1 

285.2 

45.4 

2010 

4.6 

9.1 

4.1 

285.2 

45.4 

Mean 

3.1 

9.1 

2.8 

195.0 

31.1 

90% 

0.0 

0.0 

0.0 

1.3 

0.2 

75% 

0.7 

0.0 

0.7 

48.8 

7.8 

50% 

4.6 

1.3 

4.1 

285.2 

45.4 

25% 

4.6 

17.4 

4.1 

285.2 

45.4 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

4.2 





[0] 

3.9 





[L] 

11.7 





[L] 

11.7 





[1] 

3.7 





[1] 

3.4 





[2] 

0.0 





[2] 

0.0 





[3] 

3.7 





[3] 

3.4 





[4] 

1425.0 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.4 

0.0 

3.4 

238.7 

38.0 

1973 

3.4 

0.0 

3.4 

238.7 

38.0 

1974 

4.2 

0.0 

3.7 

262.7 

41.8 

1974 

3.9 

0.0 

3.4 

241.5 

38.5 

1975 

4.2 

36.0 

3.7 

262.7 

41.8 

1975 

3.9 

36.3 

3.4 

241.5 

38.5 

1976 

4.2 

0.2 

3.7 

262.7 

41.8 

1976 

3.9 

0.5 

3.4 

241.5 

38.5 

1977 

4.2 

77.8 

3.7 

262.7 

41.8 

1977 

3.9 

78.2 

3.4 

241.5 

38.5 

1978 

4.2 

1.8 

3.7 

262.7 

41.8 

1978 

3.9 

2.1 

3.4 

241.5 

38.5 

1979 

1.0 

0.0 

1.0 

73.7 

11.7 

1979 

1.0 

0.0 

1.0 

73.7 

11.7 

1980 

4.2 

5.0 

3.7 

262.7 

41.8 

1980 

3.9 

5.3 

3.4 

241.5 

38.5 

1981 

4.2 

9.2 

3.7 

262.7 

41.8 

1981 

3.9 

9.6 

3.4 

241.5 

38.5 

1982 

4.2 

1.2 

3.7 

262.7 

41.8 

1982 

3.9 

1.6 

3.4 

241.5 

38.5 

1983 

4.2 

12.0 

3.7 

262.7 

41.8 

1983 

3.9 

12.4 

3.4 

241.5 

38.5 

1984 

4.2 

0.0 

3.7 

262.7 

41.8 

1984 

3.9 

0.0 

3.4 

241.5 

38.5 

1985 

4.2 

0.0 

3.7 

262.7 

41.8 

1985 

3.9 

0.0 

3.4 

241.5 

38.5 

1986 

0.1 

0.0 

0.1 

8.4 

1.3 

1986 

0.1 

0.0 

0.1 

8.4 

1.3 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.5 

0.0 

0.5 

34.5 

5.5 

1988 

0.5 

0.0 

0.5 

34.5 

5.5 

1989 

0.4 

0.0 

0.4 

26.1 

4.2 

1989 

0.4 

0.0 

0.4 

26.1 

4.2 

1990 

0.0 

0.0 

0.0 

0.9 

0.1 

1990 

0.0 

0.0 

0.0 

0.9 

0.1 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

1992 

3.4 

0.0 

3.4 

238.2 

37.9 

1992 

3.4 

0.0 

3.4 

238.2 

37.9 

1993 

4.2 

0.0 

3.7 

262.7 

41.8 

1993 

3.9 

0.0 

3.4 

241.5 

38.5 

1994 

4.2 

18.8 

3.7 

262.7 

41.8 

1994 

3.9 

19.2 

3.4 

241.5 

38.5 

1995 

4.2 

43.8 

3.7 

262.7 

41.8 

1995 

3.9 

44.1 

3.4 

241.5 

38.5 

1996 

4.2 

98.2 

3.7 

262.7 

41.8 

1996 

3.9 

98.6 

3.4 

241.5 

38.5 

1997 

4.2 

0.0 

3.7 

262.7 

41.8 

1997 

3.9 

0.0 

3.4 

241.5 

38.5 

1998 

0.4 

0.0 

0.4 

25.2 

4.0 

1998 

0.4 

0.0 

0.4 

25.2 

4.0 

1999 

0.2 

0.0 

0.2 

17.2 

2.7 

1999 

0.2 

0.0 

0.2 

17.2 

2.7 

2000 

1.1 

0.0 

1.1 

78.3 

12.5 

2000 

1.1 

0.0 

1.1 

78.3 

12.5 

2001 

1.2 

0.0 

1.2 

86.7 

13.8 

2001 

1.2 

0.0 

1.2 

86.7 

13.8 

2002 

0.0 

0.0 

0.0 

0.5 

0.1 

2002 

0.0 

0.0 

0.0 

0.5 

0.1 

2003 

4.2 

6.8 

3.7 

262.7 

41.8 

2003 

3.9 

7.2 

3.4 

241.5 

38.5 

2004 

4.2 

0.3 

3.7 

262.7 

41.8 

2004 

3.9 

0.6 

3.4 

241.5 

38.5 

2005 

4.2 

16.7 

3.7 

262.7 

41.8 

2005 

3.9 

17.0 

3.4 

241.5 

38.5 

2006 

4.2 

1.6 

3.7 

262.7 

41.8 

2006 

3.9 

2.0 

3.4 

241.5 

38.5 

2007 

0.3 

0.0 

0.3 

22.4 

3.6 

2007 

0.3 

0.0 

0.3 

22.4 

3.6 

2008 

4.2 

0.5 

3.7 

262.7 

41.8 

2008 

3.9 

0.9 

3.4 

241.5 

38.5 

2009 

4.2 

12.0 

3.7 

262.7 

41.8 

2009 

3.9 

12.4 

3.4 

241.5 

38.5 

2010 

4.2 

9.5 

3.7 

262.7 

41.8 

2010 

3.9 

9.8 

3.4 

241.5 

38.5 

Mean 

2.9 

9.2 

2.6 

181.4 

28.9 

Mean 

2.7 

9.4 

2.4 

168.6 

26.9 

90% 

0.0 

0.0 

0.0 

1.3 

0.2 

90% 

0.0 

0.0 

0.0 

1.3 

0.2 

75% 

0.7 

0.0 

0.7 

48.8 

7.8 

75% 

0.7 

0.0 

0.7 

48.8 

7.8 

50% 

4.2 

1.6 

3.7 

262.7 

41.8 

50% 

3.9 

2.0 

3.4 

241.5 

38.5 

25% 

4.2 

17.8 

3.7 

262.7 

41.8 

25% 

3.9 

18.1 

3.4 

241.5 

38.5 


BNG MWS 003 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 
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Water Yield, Mm 3 /yr 
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Unintercepted Area 
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BNG MWS 003 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 
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Water Yield, Mm 3 /yr 
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MWS Catchment 
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Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BNG MWS 004 


Irrigation Rate (mm) 

(8) 

Gross 






1425.0 

Total Eff. 






o 

© 

Nominal 






285.0 

Area (ha) 

(7) 

CCA 


551.0 

228.0 

342.0 


1121.0 

Storage (Mm 3 ) 

(6) 

2060 


2.50 

o 

o 

zri 

1.04 

4.62 

2040 


2.59 

1.05 

1.24 

1.04 

4.88 

2020 


2.68 

- 

1.35 

1.04 

5.13 

2010 


ZL'Z 

1.13 

1.40 

1.04 

5.26 

Catchment 
Area (km 2 ) 

(5) 


34.21 

19.94 

42.73 


88*96 

Year of 

Const. 

(4) 


1948 

1980 

1948 


Sub-Total (excluding WHS) 

Block 

(3) 


Lachhmangarh 

Lachhmangarh 

Lachhmangarh 


Class 

(2) 

BNG MWS 004 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Lachhmangarh Bund 

Bagh Singh Teliwala 

Ghatbai Bund 

WHSs 























Projected Siltation at Existing Irrigation Projects in BNG MWS 004 
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Simulated Flow Series of Intercepted Area of BNG MWS 004, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.1 

0.1 

0.0 

0.0 

0.1 

0.2 

0.4 

0.5 

0.4 

0.1 

0.0 

0.0 

2.0 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2.2 

1.7 

1.0 

0.6 

0.2 

6.0 

1975 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

5.0 

5.3 

3.6 

1.7 

0.4 

17.1 

1976 

0.1 

0.1 

0.0 

0.0 

0.0 

0.2 

2.5 

6.0 

4.5 

2.2 

0.4 

0.2 

16.3 

1977 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

3.6 

12.4 

10.0 

6.0 

2.7 

0.5 

35.6 

1978 

0.2 

0.1 

0.0 

0.0 

0.0 

0.1 

0.4 

0.9 

0.8 

0.4 

0.1 

0.1 

3.1 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.2 

0.1 

0.0 

0.0 

1.2 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.2 

0.0 

0.0 

0.0 

1.2 

1981 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.4 

1.8 

1.3 

0.5 

0.1 

0.0 

4.3 

1982 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.7 

0.6 

0.2 

0.1 

0.1 

2.6 

1983 

0.1 

0.2 

0.1 

0.1 

0.2 

0.3 

0.5 

2.9 

5.1 

3.9 

1.5 

0.3 

15.2 

1984 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.5 

0.7 

0.7 

0.4 

0.1 

0.0 

2.7 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

5.3 

4.5 

2.5 

0.8 

0.2 

13.8 

1986 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1987 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.0 

0.0 

0.9 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.9 

2.6 

1.4 

0.3 

0.1 

6.9 

1989 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.6 

0.7 

0.4 

0.1 

0.0 

2.3 

1990 

0.0 

0.1 

0.2 

0.1 

0.0 

0.0 

0.4 

0.6 

0.8 

0.7 

0.2 

0.1 

3.2 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.7 

0.5 

0.3 

0.1 

1.8 

1992 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

1.5 

2.6 

1.8 

0.5 

0.2 

6.9 

1993 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

4.0 

3.6 

2.1 

0.6 

0.2 

11.6 

1994 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

2.7 

2.0 

0.7 

0.2 

0.1 

6.3 

1995 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

4.5 

12.0 

9.6 

4.7 

1.8 

33.2 

1996 

0.3 

0.2 

0.1 

0.0 

0.1 

3.8 

7.0 

10.5 

11.0 

7.8 

3.6 

0.8 

45.2 

1997 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.4 

2.5 

2.5 

2.2 

1.5 

0.9 

10.5 

1998 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

1.4 

3.7 

4.4 

5.7 

3.4 

0.9 

20.3 

1999 

0.3 

0.1 

0.0 

0.0 

0.0 

0.1 

0.4 

1.1 

1.5 

1.6 

0.7 

0.2 

6.1 

2000 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

0.9 

0.5 

0.1 

0.0 

0.0 

2.5 

2001 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

2.9 

4.5 

2.7 

0.8 

0.2 

0.1 

11.5 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 

0.4 

2003 

0.0 

0.1 

0.1 

0.0 

0.0 

0.1 

3.0 

6.5 

6.1 

3.4 

1.0 

0.3 

20.5 

2004 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.7 

0.8 

0.5 

0.2 

2.8 

2005 

0.1 

0.0 

0.0 

0.0 

0.1 

0.6 

5.0 

7.6 

4.3 

1.7 

0.3 

0.1 

19.9 

2006 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.3 

0.9 

0.6 

0.2 

0.1 

0.0 

2.4 

2007 

0.0 

0.1 

0.2 

0.1 

0.1 

0.0 

0.1 

0.4 

0.4 

0.2 

0.1 

0.0 

1.6 

2008 

0.0 

0.0 

0.0 

0.0 

0.5 

5.2 

11.4 

8.5 

5.3 

4.4 

1.8 

0.4 

37.6 

2009 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.7 

0.6 

0.2 

0.1 

2.6 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

2.2 

2.8 

3.2 

1.5 

0.4 

11.0 

% flow 

0.9 

0.5 

0.3 

0.2 

0.5 

3.2 

12.4 

27.1 

26.7 

18.2 

7.7 

2.4 


Mean 

0.1 

0.0 

0.0 

0.0 

0.1 

0.3 

1.3 

2.8 

2.7 

1.9 

0.8 

0.2 

10.3 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.3 

0.2 

0.1 

0.0 

1.1 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.6 

0.6 

0.4 

0.2 

0.1 

2.4 

50% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.7 

1.6 

1.6 

1.1 

0.5 

0.1 

6.1 

25% 

0.1 

0.1 

0.1 

0.0 

0.1 

0.5 

1.9 

4.2 

4.1 

2.8 

1.2 

0.4 

15.5 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 004, Mm 3 


2010 Operation analyses 



[0] 

5.3 





[L] 

11.7 





[1] 

4.6 





[2] 

0.0 





[3] 

4.6 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

2.0 

0.0 

2.0 

140.7 

12.5 

1974 

5.3 

0.0 

4.6 

325.7 

29.1 

1975 

5.3 

10.8 

4.6 

325.7 

29.1 

1976 

5.3 

10.0 

4.6 

325.7 

29.1 

1977 

5.3 

29.3 

4.6 

325.7 

29.1 

1978 

3.1 

0.0 

3.1 

214.5 

19.1 

1979 

1.2 

0.0 

1.2 

81.4 

7.3 

1980 

1.2 

0.0 

1.2 

85.8 

7.7 

1981 

4.3 

0.0 

4.3 

299.0 

26.7 

1982 

2.6 

0.0 

2.6 

180.4 

16.1 

1983 

5.3 

8.9 

4.6 

325.7 

29.1 

1984 

2.7 

0.0 

2.7 

191.1 

17.0 

1985 

5.3 

7.5 

4.6 

325.7 

29.1 

1986 

0.3 

0.0 

0.3 

17.7 

1.6 

1987 

0.9 

0.0 

0.9 

59.9 

5.3 

1988 

5.3 

0.6 

4.6 

325.7 

29.1 

1989 

2.3 

0.0 

2.3 

162.1 

14.5 

1990 

3.2 

0.0 

3.2 

227.7 

20.3 

1991 

1.8 

0.0 

1.8 

126.8 

11.3 

1992 

5.3 

0.6 

4.6 

325.7 

29.1 

1993 

5.3 

5.3 

4.6 

325.7 

29.1 

1994 

5.3 

0.0 

4.6 

325.7 

29.1 

1995 

5.3 

26.9 

4.6 

325.7 

29.1 

1996 

5.3 

38.9 

4.6 

325.7 

29.1 

1997 

5.3 

4.2 

4.6 

325.7 

29.1 

1998 

5.3 

14.0 

4.6 

325.7 

29.1 

1999 

5.3 

0.0 

4.6 

325.7 

29.1 

2000 

2.5 

0.0 

2.5 

175.4 

15.6 

2001 

5.3 

5.2 

4.6 

325.7 

29.1 

2002 

0.4 

0.0 

0.4 

31.5 

2.8 

2003 

5.3 

14.2 

4.6 

325.7 

29.1 

2004 

2.8 

0.0 

2.8 

193.0 

17.2 

2005 

5.3 

13.6 

4.6 

325.7 

29.1 

2006 

2.4 

0.0 

2.4 

169.1 

15.1 

2007 

1.6 

0.0 

1.6 

115.4 

10.3 

2008 

5.3 

31.3 

4.6 

325.7 

29.1 

2009 

2.6 

0.0 

2.6 

184.2 

16.4 

2010 

5.3 

4.7 

4.6 

325.7 

29.1 

Mean 

3.8 

6.0 

3.4 

241.3 

21.5 

90% 

1.3 

0.0 

1.3 

88.1 

7.9 

75% 

2.7 

0.0 

2.7 

186.1 

16.6 

50% 

5.3 

0.4 

4.6 

325.7 

29.1 

25% 

5.3 

10.9 

4.6 

325.7 

29.1 



2020 

Operation analyses 




[0] 

5.1 





[L] 

11.7 





[1] 

4.5 





[2] 

0.0 





[3] 

4.5 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

2.0 

0.0 

2.0 

140.7 

12.5 

1974 

5.1 

0.0 

4.5 

317.9 

28.4 

1975 

5.1 

11.0 

4.5 

317.9 

28.4 

1976 

5.1 

10.1 

4.5 

317.9 

28.4 

1977 

5.1 

29.5 

4.5 

317.9 

28.4 

1978 

3.1 

0.0 

3.1 

214.5 

19.1 

1979 

1.2 

0.0 

1.2 

81.4 

7.3 

1980 

1.2 

0.0 

1.2 

85.8 

7.7 

1981 

4.3 

0.0 

4.3 

299.0 

26.7 

1982 

2.6 

0.0 

2.6 

180.4 

16.1 

1983 

5.1 

9.0 

4.5 

317.9 

28.4 

1984 

2.7 

0.0 

2.7 

191.1 

17.0 

1985 

5.1 

7.7 

4.5 

317.9 

28.4 

1986 

0.3 

0.0 

0.3 

17.7 

1.6 

1987 

0.9 

0.0 

0.9 

59.9 

5.3 

1988 

5.1 

0.8 

4.5 

317.9 

28.4 

1989 

2.3 

0.0 

2.3 

162.1 

14.5 

1990 

3.2 

0.0 

3.2 

227.7 

20.3 

1991 

1.8 

0.0 

1.8 

126.8 

11.3 

1992 

5.1 

0.8 

4.5 

317.9 

28.4 

1993 

5.1 

5.5 

4.5 

317.9 

28.4 

1994 

5.1 

0.2 

4.5 

317.9 

28.4 

1995 

5.1 

27.0 

4.5 

317.9 

28.4 

1996 

5.1 

39.1 

4.5 

317.9 

28.4 

1997 

5.1 

4.3 

4.5 

317.9 

28.4 

1998 

5.1 

14.1 

4.5 

317.9 

28.4 

1999 

5.1 

0.0 

4.5 

317.9 

28.4 

2000 

2.5 

0.0 

2.5 

175.4 

15.6 

2001 

5.1 

5.3 

4.5 

317.9 

28.4 

2002 

0.4 

0.0 

0.4 

31.5 

2.8 

2003 

5.1 

14.3 

4.5 

317.9 

28.4 

2004 

2.8 

0.0 

2.8 

193.0 

17.2 

2005 

5.1 

13.8 

4.5 

317.9 

28.4 

2006 

2.4 

0.0 

2.4 

169.1 

15.1 

2007 

1.6 

0.0 

1.6 

115.4 

10.3 

2008 

5.1 

31.4 

4.5 

317.9 

28.4 

2009 

2.6 

0.0 

2.6 

184.2 

16.4 

2010 

5.1 

4.8 

4.5 

317.9 

28.4 

Mean 

3.7 

6.0 

3.4 

237.2 

21.2 

90% 

1.3 

0.0 

1.3 

88.1 

7.9 

75% 

2.7 

0.0 

2.7 

186.1 

16.6 

50% 

5.1 

0.6 

4.5 

317.9 

28.4 

25% 

5.1 

11.1 

4.5 

317.9 

28.4 


2040 Operation analyses 

[0] 4.9 

[ L ] 11.7 

[ 1 ] 4.3 

[ 2 ] 0.0 

[3] 4.3 

[4] 1425.0 

Year [5] [6] 


2060 Operation analyses 

[0] 4.6 

[ L ] 11.7 

[ 1 ] 4.1 

[ 2 ] 0.0 

[ 3 ] 4.1 

[4] 1425.0 

Year [5] [6] 


1973 

2.0 

0.0 

1974 

4.9 

0.1 

1975 

4.9 

11.2 

1976 

4.9 

10.4 

1977 

4.9 

29.7 

1978 

3.1 

0.0 

1979 

1.2 

0.0 

1980 

1.2 

0.0 

1981 

4.3 

0.0 

1982 

2.6 

0.0 

1983 

4.9 

9.3 

1984 

2.7 

0.0 

1985 

4.9 

7.9 

1986 

0.3 

0.0 

1987 

0.9 

0.0 

1988 

4.9 

1.0 

1989 

2.3 

0.0 

1990 

3.2 

0.0 

1991 

1.8 

0.0 

1992 

4.9 

1.0 

1993 

4.9 

5.7 

1994 

4.9 

0.4 

1995 

4.9 

27.3 

1996 

4.9 

39.3 

1997 

4.9 

4.6 

1998 

4.9 

14.4 

1999 

4.9 

0.1 

2000 

2.5 

0.0 

2001 

4.9 

5.6 

2002 

0.4 

0.0 

2003 

4.9 

14.6 

2004 
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Salient Features of Existing Irrigation Projects in BNG MWS 005 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 005 
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Simulated Flow Series of Intercepted Area of BNG MWS 005, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.3 

0.2 

0.1 

0.0 

0.0 

0.1 

0.3 

1.1 

1.2 

0.6 

0.2 

0.1 

4.3 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

8.7 

6.4 

3.0 

1.3 

0.4 

20.9 

1975 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

4.3 

18.9 

17.1 

9.9 

3.8 

0.7 

54.9 

1976 

0.3 

0.1 

0.0 

0.0 

0.0 

0.1 

0.5 

3.4 

7.1 

4.9 

1.5 

0.4 

18.3 

1977 

0.2 

0.1 

0.1 

0.0 

0.2 

0.2 

7.8 

34.7 

26.0 

13.5 

5.1 

0.9 

88.8 

1978 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

0.7 

3.4 

7.0 

5.4 

1.6 

0.5 

19.2 

1979 

0.2 

0.1 

0.1 

0.1 

0.0 

0.1 

0.7 

1.8 

1.1 

0.3 

0.1 

0.0 

4.6 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.3 

3.2 

2.7 

1.0 

0.3 

0.1 

8.7 

1981 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

16.0 

12.9 

6.7 

1.4 

0.4 

40.1 

1982 

0.2 

0.1 

0.0 

0.0 

0.4 

0.4 

0.4 

1.2 

1.2 

0.7 

0.2 

0.2 

5.1 

1983 

0.1 

0.0 

0.0 

0.2 

0.4 

0.5 

0.9 

3.5 

5.6 

3.6 

0.9 

0.3 

16.0 

1984 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

2.1 

5.6 

5.5 

2.0 

0.5 

16.9 

1985 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

1.0 

12.1 

11.3 

7.2 

3.4 

1.1 

36.6 

1986 

0.4 

0.2 

0.2 

0.1 

0.0 

0.0 

0.2 

0.4 

0.2 

0.1 

0.1 

0.0 

1.9 

1987 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.4 

0.4 

0.6 

0.3 

0.1 

0.1 

2.3 

1988 

0.2 

0.2 

0.1 

0.1 

0.0 

0.0 

1.3 

5.3 

3.6 

1.3 

0.3 

0.1 

12.4 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.7 

1.0 

0.6 

0.2 

0.1 

3.1 

1990 

0.0 

0.1 

0.3 

0.2 

0.1 

0.1 

0.4 

0.4 

1.3 

1.9 

0.9 

0.2 

5.8 

1991 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.6 

1.1 

0.8 

0.2 

0.1 

3.1 

1992 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

6.0 

11.0 

8.1 

3.3 

0.7 

30.0 

1993 

0.3 

0.1 

0.2 

0.1 

0.0 

0.1 

5.9 

20.1 

15.5 

10.1 

3.5 

0.8 

56.7 

1994 

0.4 

0.2 

0.1 

0.1 

0.1 

0.1 

1.1 

10.1 

10.6 

6.3 

1.6 

0.5 

31.3 

1995 

0.5 

0.5 

0.2 

0.1 

0.0 

0.0 

0.4 

10.7 

28.2 

23.7 

11.5 

4.3 

80.3 

1996 

0.8 

0.4 

0.3 

0.1 

0.3 

1.1 

7.4 

14.9 

17.0 

12.3 

4.8 

1.0 

60.4 

1997 

0.4 

0.1 

0.1 

0.0 

0.0 

0.3 

1.1 

2.2 

2.5 

2.1 

1.0 

0.4 

10.2 

1998 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

1.8 

5.6 

7.7 

11.0 

6.7 

1.7 

34.7 

1999 

0.5 

0.2 

0.1 

0.0 

0.0 

0.0 

0.5 

5.5 

5.2 

2.2 

0.5 

0.2 

14.9 

2000 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

4.4 

2.3 

0.6 

0.2 

0.1 

9.8 

2001 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

2.2 

2.6 

2.4 

0.9 

0.3 

0.1 

9.4 

2002 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.0 

0.0 

0.0 

0.8 

2003 

0.0 

0.1 

0.1 

0.1 

0.0 

0.1 

8.2 

24.3 

19.1 

10.1 

3.3 

0.7 

66.1 

2004 

0.3 

0.1 

0.0 

0.0 

0.1 

0.1 

0.1 

0.5 

1.6 

1.2 

0.5 

0.3 

4.9 

2005 

0.1 

0.1 

0.0 

0.0 

0.0 

0.3 

7.9 

15.3 

9.1 

7.1 

2.6 

0.8 

43.2 

2006 

0.3 

0.1 

0.1 

0.0 

0.0 

0.1 

0.5 

1.2 

0.8 

0.2 

0.1 

0.0 

3.6 

2007 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.4 

1.0 

1.3 

1.3 

0.4 

0.1 

5.1 

2008 

0.1 

0.0 

0.0 

0.0 

0.3 

6.3 

25.3 

23.2 

14.4 

12.0 

5.3 

1.2 

88.2 

2009 

0.5 

0.2 

0.1 

0.0 

0.0 

0.0 

0.6 

1.6 

1.9 

1.3 

0.4 

0.1 

6.7 

2010 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

1.0 

2.8 

3.7 

2.0 

0.9 

10.8 

% flow 

0.8 

0.4 

0.3 

0.2 

0.3 

1.3 

9.9 

28.9 

28.7 

19.5 

7.7 

2.2 


Mean 

0.2 

0.1 

0.1 

0.0 

0.1 

0.3 

2.4 

7.1 

7.0 

4.8 

1.9 

0.5 

24.5 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.9 

0.9 

0.6 

0.2 

0.1 

3.0 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.5 

1.5 

1.5 

1.0 

0.4 

0.1 

5.1 

50% 

0.1 

0.1 

0.0 

0.0 

0.0 

0.2 

1.4 

3.9 

3.9 

2.7 

1.0 

0.3 

13.7 

25% 

0.3 

0.2 

0.1 

0.1 

0.1 

0.5 

3.7 

10.8 

10.7 

7.3 

2.9 

0.8 

37.5 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 005, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

3.7 





[0] 

3.5 





[L] 

11.7 





[L] 

11.7 





[1] 

3.3 





[1] 

3.1 





[2] 

0.0 





[2] 

0.0 





[3] 

3.3 





[3] 

3.1 





[4] 

1425.0 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.7 

0.0 

3.3 

228.4 

20.9 

1973 

3.5 

0.0 

3.1 

216.3 

19.8 

1974 

3.7 

13.4 

3.3 

228.4 

20.9 

1974 

3.5 

13.5 

3.1 

216.3 

19.8 

1975 

3.7 

47.3 

3.3 

228.4 

20.9 

1975 

3.5 

47.5 

3.1 

216.3 

19.8 

1976 

3.7 

10.7 

3.3 

228.4 

20.9 

1976 

3.5 

10.9 

3.1 

216.3 

19.8 

1977 

3.7 

81.2 

3.3 

228.4 

20.9 

1977 

3.5 

81.4 

3.1 

216.3 

19.8 

1978 

3.7 

11.6 

3.3 

228.4 

20.9 

1978 

3.5 

11.8 

3.1 

216.3 

19.8 

1979 

3.7 

0.0 

3.3 

228.4 

20.9 

1979 

3.5 

0.0 

3.1 

216.3 

19.8 

1980 

3.7 

1.1 

3.3 

228.4 

20.9 

1980 

3.5 

1.3 

3.1 

216.3 

19.8 

1981 

3.7 

32.5 

3.3 

228.4 

20.9 

1981 

3.5 

32.7 

3.1 

216.3 

19.8 

1982 

3.7 

0.0 

3.3 

228.4 

20.9 

1982 

3.5 

0.0 

3.1 

216.3 

19.8 

1983 

3.7 

8.4 

3.3 

228.4 

20.9 

1983 

3.5 

8.6 

3.1 

216.3 

19.8 

1984 

3.7 

9.3 

3.3 

228.4 

20.9 

1984 

3.5 

9.5 

3.1 

216.3 

19.8 

1985 

3.7 

29.0 

3.3 

228.4 

20.9 

1985 

3.5 

29.2 

3.1 

216.3 

19.8 

1986 

1.9 

0.0 

1.9 

129.9 

11.9 

1986 

1.9 

0.0 

1.9 

129.9 

11.9 

1987 

2.3 

0.0 

2.3 

158.9 

14.5 

1987 

2.3 

0.0 

2.3 

158.9 

14.5 

1988 

3.7 

4.8 

3.3 

228.4 

20.9 

1988 

3.5 

5.0 

3.1 

216.3 

19.8 

1989 

3.1 

0.0 

3.1 

215.0 

19.6 

1989 

3.1 

0.0 

3.1 

215.0 

19.6 

1990 

3.7 

0.0 

3.3 

228.4 

20.9 

1990 

3.5 

0.0 

3.1 

216.3 

19.8 

1991 

3.1 

0.0 

3.1 

215.0 

19.6 

1991 

3.1 

0.0 

3.1 

215.0 

19.6 

1992 

3.7 

22.4 

3.3 

228.4 

20.9 

1992 

3.5 

22.6 

3.1 

216.3 

19.8 

1993 

3.7 

49.1 

3.3 

228.4 

20.9 

1993 

3.5 

49.3 

3.1 

216.3 

19.8 

1994 

3.7 

23.7 

3.3 

228.4 

20.9 

1994 

3.5 

23.9 

3.1 

216.3 

19.8 

1995 

3.7 

72.7 

3.3 

228.4 

20.9 

1995 

3.5 

72.9 

3.1 

216.3 

19.8 

1996 

3.7 

52.9 

3.3 

228.4 

20.9 

1996 

3.5 

53.1 

3.1 

216.3 

19.8 

1997 

3.7 

2.6 

3.3 

228.4 

20.9 

1997 

3.5 

2.8 

3.1 

216.3 

19.8 

1998 

3.7 

27.1 

3.3 

228.4 

20.9 

1998 

3.5 

27.3 

3.1 

216.3 

19.8 

1999 

3.7 

7.3 

3.3 

228.4 

20.9 

1999 

3.5 

7.5 

3.1 

216.3 

19.8 

2000 

3.7 

2.2 

3.3 

228.4 

20.9 

2000 

3.5 

2.4 

3.1 

216.3 

19.8 

2001 

3.7 

1.8 

3.3 

228.4 

20.9 

2001 

3.5 

2.0 

3.1 

216.3 

19.8 

2002 

0.8 

0.0 

0.8 

54.9 

5.0 

2002 

0.8 

0.0 

0.8 

54.9 

5.0 

2003 

3.7 

58.6 

3.3 

228.4 

20.9 

2003 

3.5 

58.8 

3.1 

216.3 

19.8 

2004 

3.7 

0.0 

3.3 

228.4 

20.9 

2004 

3.5 

0.0 

3.1 

216.3 

19.8 

2005 

3.7 

35.6 

3.3 

228.4 

20.9 

2005 

3.5 

35.8 

3.1 

216.3 

19.8 

2006 

3.6 

0.0 

3.3 

228.4 

20.9 

2006 

3.5 

0.0 

3.1 

216.3 

19.8 

2007 

3.7 

0.0 

3.3 

228.4 

20.9 

2007 

3.5 

0.0 

3.1 

216.3 

19.8 

2008 

3.7 

80.6 

3.3 

228.4 

20.9 

2008 

3.5 

80.8 

3.1 

216.3 

19.8 

2009 

3.7 

0.0 

3.3 

228.4 

20.9 

2009 

3.5 

0.0 

3.1 

216.3 

19.8 

2010 

3.7 

3.3 

3.3 

228.4 

20.9 

2010 

3.5 

3.5 

3.1 

216.3 

19.8 

Mean 

3.5 

18.1 

3.1 

218.7 

20.0 

Mean 

3.3 

18.3 

3.0 

208.2 

19.0 

90% 

3.5 

0.0 

3.2 

224.5 

20.5 

90% 

3.4 

0.0 

3.0 

213.6 

19.5 

75% 

3.7 

0.0 

3.3 

228.4 

20.9 

75% 

3.5 

0.0 

3.1 

216.3 

19.8 

50% 

3.7 

8.6 

3.3 

228.4 

20.9 

50% 

3.5 

8.8 

3.1 

216.3 

19.8 

25% 

3.7 

36.9 

3.3 

228.4 

20.9 

25% 

3.5 

37.1 

3.1 

216.3 

19.8 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

3.1 





[0] 

2.9 





[L] 

11.7 





[L] 

11.7 





[1] 

2.8 





[1] 

2.6 





[2] 

0.0 





[2] 

0.0 





[3] 

2.8 





[3] 

2.6 





[4] 

1425.0 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.1 

0.0 

2.8 

193.2 

17.6 

1973 

2.9 

0.0 

2.6 

181.1 

16.5 

1974 

3.1 

13.9 

2.8 

193.2 

17.6 

1974 

2.9 

14.1 

2.6 

181.1 

16.5 

1975 

3.1 

47.9 

2.8 

193.2 

17.6 

1975 

2.9 

48.1 

2.6 

181.1 

16.5 

1976 

3.1 

11.3 

2.8 

193.2 

17.6 

1976 

2.9 

11.5 

2.6 

181.1 

16.5 

1977 

3.1 

81.8 

2.8 

193.2 

17.6 

1977 

2.9 

82.0 

2.6 

181.1 

16.5 

1978 

3.1 

12.2 

2.8 

193.2 

17.6 

1978 

2.9 

12.4 

2.6 

181.1 

16.5 

1979 

3.1 

0.0 

2.8 

193.2 

17.6 

1979 

2.9 

0.0 

2.6 

181.1 

16.5 

1980 

3.1 

1.7 

2.8 

193.2 

17.6 

1980 

2.9 

1.9 

2.6 

181.1 

16.5 

1981 

3.1 

33.0 

2.8 

193.2 

17.6 

1981 

2.9 

33.2 

2.6 

181.1 

16.5 

1982 

3.1 

0.0 

2.8 

193.2 

17.6 

1982 

2.9 

0.0 

2.6 

181.1 

16.5 

1983 

3.1 

9.0 

2.8 

193.2 

17.6 

1983 

2.9 

9.2 

2.6 

181.1 

16.5 

1984 

3.1 

9.9 

2.8 

193.2 

17.6 

1984 

2.9 

10.1 

2.6 

181.1 

16.5 

1985 

3.1 

29.6 

2.8 

193.2 

17.6 

1985 

2.9 

29.8 

2.6 

181.1 

16.5 

1986 

1.9 

0.0 

1.9 

129.9 

11.9 

1986 

1.9 

0.0 

1.9 

129.9 

11.9 

1987 

2.3 

0.0 

2.3 

158.9 

14.5 

1987 

2.3 

0.0 

2.3 

158.9 

14.5 

1988 

3.1 

5.4 

2.8 

193.2 

17.6 

1988 

2.9 

5.6 

2.6 

181.1 

16.5 

1989 

3.1 

0.0 

2.8 

193.2 

17.6 

1989 

2.9 

0.0 

2.6 

181.1 

16.5 

1990 

3.1 

0.0 

2.8 

193.2 

17.6 

1990 

2.9 

0.0 

2.6 

181.1 

16.5 

1991 

3.1 

0.0 

2.8 

193.2 

17.6 

1991 

2.9 

0.0 

2.6 

181.1 

16.5 

1992 

3.1 

22.9 

2.8 

193.2 

17.6 

1992 

2.9 

23.1 

2.6 

181.1 

16.5 

1993 

3.1 

49.7 

2.8 

193.2 

17.6 

1993 

2.9 

49.8 

2.6 

181.1 

16.5 

1994 

3.1 

24.3 

2.8 

193.2 

17.6 

1994 

2.9 

24.5 

2.6 

181.1 

16.5 

1995 

3.1 

73.2 

2.8 

193.2 

17.6 

1995 

2.9 

73.4 

2.6 

181.1 

16.5 

1996 

3.1 

53.4 

2.8 

193.2 

17.6 

1996 

2.9 

53.6 

2.6 

181.1 

16.5 

1997 

3.1 

3.2 

2.8 

193.2 

17.6 

1997 

2.9 

3.4 

2.6 

181.1 

16.5 

1998 

3.1 

27.7 

2.8 

193.2 

17.6 

1998 

2.9 

27.9 

2.6 

181.1 

16.5 

1999 

3.1 

7.9 

2.8 

193.2 

17.6 

1999 

2.9 

8.1 

2.6 

181.1 

16.5 

2000 

3.1 

2.7 

2.8 

193.2 

17.6 

2000 

2.9 

2.9 

2.6 

181.1 

16.5 

2001 

3.1 

2.4 

2.8 

193.2 

17.6 

2001 

2.9 

2.6 

2.6 

181.1 

16.5 

2002 

0.8 

0.0 

0.8 

54.9 

5.0 

2002 

0.8 

0.0 

0.8 

54.9 

5.0 

2003 

3.1 

59.1 

2.8 

193.2 

17.6 

2003 

2.9 

59.3 

2.6 

181.1 

16.5 

2004 

3.1 

0.0 

2.8 

193.2 

17.6 

2004 

2.9 

0.0 

2.6 

181.1 

16.5 

2005 

3.1 

36.2 

2.8 
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2.9 

36.4 

2.6 

181.1 

16.5 
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3.1 

0.0 

2.8 

193.2 

17.6 
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2.9 

0.0 

2.6 

181.1 

16.5 

2007 

3.1 

0.0 

2.8 

193.2 

17.6 

2007 

2.9 

0.0 

2.6 

181.1 

16.5 

2008 

3.1 

81.2 

2.8 

193.2 

17.6 

2008 

2.9 

81.4 

2.6 

181.1 

16.5 

2009 

3.1 

0.0 

2.8 

193.2 

17.6 

2009 

2.9 

0.0 

2.6 

181.1 

16.5 

2010 

3.1 

3.8 

2.8 

193.2 

17.6 

2010 

2.9 

4.0 

2.6 

181.1 

16.5 

Mean 

3.0 

18.5 

2.7 

187.0 

17.1 

Mean 

2.8 

18.6 

2.5 

175.9 

16.1 

90% 

3.1 

0.0 

2.7 

192.8 

17.6 

90% 

2.9 

0.0 

2.6 

181.1 

16.5 

75% 

3.1 

0.0 

2.8 

193.2 

17.6 

75% 

2.9 

0.0 

2.6 

181.1 

16.5 

50% 

3.1 

9.2 

2.8 

193.2 

17.6 

50% 

2.9 

9.4 

2.6 

181.1 

16.5 

25% 

3.1 

37.5 

2.8 

193.2 

17.6 

25% 

2.9 

37.7 

2.6 

181.1 

16.5 


BNG MWS 005 Surplus Calculation 2010 Surplus Calculation 2020 
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BNG MWS 005 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in BNG MWS 006 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 006 
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Simulated Flow Series of Intercepted Area of BNG MWS 006, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

2.5 

2.4 

1.1 

0.2 

0.1 

6.7 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.3 

0.1 

0.0 

0.0 

0.9 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

4.6 

5.0 

3.3 

1.3 

0.3 

14.9 

1976 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.5 

3.4 

2.2 

0.6 

0.2 

8.5 

1977 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

6.2 

5.1 

3.9 

1.6 

0.3 

19.3 

1978 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

3.1 

2.5 

0.9 

0.2 

8.2 

1979 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

3.8 

2.4 

0.9 

0.2 

0.1 

8.3 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

0.9 

0.3 

0.1 

0.0 

2.2 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.5 

1.0 

0.3 

0.1 

3.2 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

4.9 

8.4 

5.7 

2.6 

0.6 

22.6 

1984 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

0.8 

4.5 

4.0 

1.9 

0.4 

12.1 

1985 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

5.0 

4.9 

3.5 

2.5 

0.8 

17.2 

1986 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

2.4 

1.7 

0.6 

0.2 

0.1 

5.3 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.2 

0.1 

0.0 

0.7 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.1 

0.0 

0.0 

0.8 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.1 

0.0 

0.9 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.2 

0.1 

0.0 

1.1 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

3.0 

1.6 

0.4 

0.1 

7.9 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

9.4 

7.9 

3.8 

1.4 

26.0 

1996 

0.3 

0.1 

0.0 

0.0 

0.0 

4.1 

9.8 

12.9 

11.7 

8.8 

4.2 

1.3 

53.3 

1997 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.1 

0.0 

0.9 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.0 

0.6 

0.6 

0.3 

0.1 

3.0 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.7 

0.7 

0.3 

0.1 

2.1 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

2.1 

1.2 

0.4 

0.1 

0.0 

4.4 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

1.2 

0.7 

0.2 

0.1 

0.0 

2.8 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

7.6 

9.0 

5.5 

2.5 

0.5 

25.9 

2004 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.6 

3.5 

2.6 

1.1 

11.3 

2005 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

5.7 

12.7 

7.5 

3.6 

1.0 

0.2 

31.1 

2006 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

7.4 

6.0 

3.1 

0.9 

0.2 

18.5 

2007 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

2.8 

1.5 

0.3 

0.1 

0.0 

6.5 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.5 

6.1 

6.8 

4.1 

1.3 

0.3 

21.3 

2009 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.6 

1.8 

0.6 

0.2 

5.0 

2010 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

1.9 

4.8 

7.0 

9.2 

5.2 

2.2 

30.4 

% flow 

0.7 

0.2 

0.1 

0.0 

0.0 

1.2 

8.0 

26.2 

30.0 

21.3 

9.4 

2.9 


Mean 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

2.7 

3.0 

2.1 

0.9 

0.3 

10.1 
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0.0 

0.0 
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0.0 
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0.0 
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0.0 
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0.0 

0.1 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.3 

0.2 

0.1 

0.0 

0.9 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.5 

1.6 

1.8 

1.3 

0.6 

0.2 

5.9 

25% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

1.4 

4.6 

5.2 

3.7 

1.6 

0.5 

17.5 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 006, Mm 3 


2010 Operation analyses 



[0] 
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[L] 

11.7 





[1] 

1.2 





[2] 

0.0 





[3] 

1.2 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.4 

3.3 

1.2 

86.5 

22.5 

1974 

0.9 

0.0 

0.9 

64.8 

16.8 

1975 

1.4 

11.5 

1.2 

86.5 

22.5 

1976 

1.4 

5.1 

1.2 

86.5 

22.5 

1977 

1.4 

15.9 

1.2 

86.5 

22.5 

1978 

1.4 

4.8 

1.2 

86.5 

22.5 

1979 

0.1 

0.0 

0.1 

8.7 

2.3 

1980 

1.4 

5.0 

1.2 

86.5 

22.5 

1981 

1.4 

0.0 

1.2 

86.5 

22.5 

1982 

1.4 

0.0 

1.2 

86.5 

22.5 

1983 

1.4 

19.2 

1.2 

86.5 

22.5 

1984 

1.4 

8.8 

1.2 

86.5 

22.5 

1985 

1.4 

13.8 

1.2 

86.5 

22.5 

1986 

0.4 

0.0 

0.4 

27.6 

7.2 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

1.4 

1.9 

1.2 

86.5 

22.5 

1989 

0.7 

0.0 

0.7 

46.4 

12.1 

1990 

0.8 

0.0 

0.8 

53.3 

13.8 

1991 

0.9 

0.0 

0.9 

61.1 

15.9 

1992 

1.1 

0.0 

1.1 

77.7 

20.2 

1993 

0.0 

0.0 

0.0 

0.9 

0.2 

1994 

1.4 

4.5 

1.2 

86.5 

22.5 

1995 

1.4 

22.6 

1.2 

86.5 

22.5 

1996 

1.4 

49.9 

1.2 

86.5 

22.5 

1997 

0.9 

0.0 

0.9 

66.2 

17.2 

1998 

1.4 

0.0 

1.2 

86.5 

22.5 

1999 

1.4 

0.0 

1.2 

86.5 

22.5 

2000 

1.4 

1.0 

1.2 

86.5 

22.5 

2001 

1.4 

0.0 

1.2 

86.5 

22.5 

2002 

0.0 

0.0 

0.0 

1.4 

0.4 

2003 

1.4 

22.5 

1.2 

86.5 

22.5 

2004 

1.4 

7.9 

1.2 

86.5 

22.5 

2005 

1.4 

27.8 

1.2 

86.5 

22.5 

2006 

1.4 

15.1 

1.2 

86.5 

22.5 

2007 

1.4 

3.2 

1.2 

86.5 

22.5 

2008 

1.4 

17.9 

1.2 

86.5 

22.5 

2009 

1.4 

1.6 

1.2 

86.5 

22.5 

2010 

1.4 

27.1 

1.2 

86.5 

22.5 

Mean 

1.1 

7.6 

1.0 

72.2 

18.7 

90% 

0.2 

0.0 

0.2 

12.2 

3.2 

75% 

1.4 

0.0 

1.2 

86.5 

22.5 

50% 

1.4 

5.6 

1.2 

86.5 

22.5 

25% 

1.4 

23.3 

1.2 

86.5 

22.5 


2020 Operation analyses 



[0] 

1.3 





[L] 

11.7 





[1] 

1.2 





[2] 

0.0 





[3] 

1.2 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.3 

3.4 

1.2 

82.7 

21.5 

1974 

0.9 

0.0 

0.9 

64.8 

16.8 

1975 

1.3 

11.5 

1.2 

82.7 

21.5 

1976 

1.3 

5.1 

1.2 

82.7 

21.5 

1977 

1.3 

16.0 

1.2 

82.7 

21.5 

1978 

1.3 

4.9 

1.2 

82.7 

21.5 

1979 

0.1 

0.0 

0.1 

8.7 

2.3 

1980 

1.3 

5.0 

1.2 

82.7 

21.5 

1981 

1.3 

0.0 

1.2 

82.7 

21.5 

1982 

1.3 

0.0 

1.2 

82.7 

21.5 

1983 

1.3 

19.3 

1.2 

82.7 

21.5 

1984 

1.3 

8.8 

1.2 

82.7 

21.5 

1985 

1.3 

13.8 

1.2 

82.7 

21.5 

1986 

0.4 

0.0 

0.4 

27.6 

7.2 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

1.3 

2.0 

1.2 

82.7 

21.5 

1989 

0.7 

0.0 

0.7 

46.4 

12.1 

1990 

0.8 

0.0 

0.8 

53.3 

13.8 

1991 

0.9 

0.0 

0.9 

61.1 

15.9 

1992 

1.1 

0.0 

1.1 

77.7 

20.2 

1993 

0.0 

0.0 

0.0 

0.9 

0.2 

1994 

1.3 

4.6 

1.2 

82.7 

21.5 

1995 

1.3 

22.7 

1.2 

82.7 

21.5 

1996 

1.3 

50.0 

1.2 

82.7 

21.5 

1997 

0.9 

0.0 

0.9 

66.2 

17.2 

1998 

1.3 

0.0 

1.2 

82.7 

21.5 

1999 

1.3 

0.0 

1.2 

82.7 

21.5 

2000 

1.3 

1.1 

1.2 

82.7 

21.5 

2001 

1.3 

0.0 

1.2 

82.7 

21.5 

2002 

0.0 

0.0 

0.0 

1.4 

0.4 

2003 

1.3 

22.5 

1.2 

82.7 

21.5 

2004 

1.3 

8.0 

1.2 

82.7 

21.5 

2005 

1.3 

27.8 

1.2 

82.7 

21.5 

2006 

1.3 

15.2 

1.2 

82.7 

21.5 

2007 

1.3 

3.2 

1.2 

82.7 

21.5 

2008 

1.3 

18.0 

1.2 

82.7 

21.5 

2009 

1.3 

1.7 

1.2 

82.7 

21.5 

2010 

1.3 

27.1 

1.2 

82.7 

21.5 

Mean 

1.1 

7.7 

1.0 

69.5 

18.1 

90% 

0.2 

0.0 

0.2 

12.2 

3.2 

75% 

1.3 

0.0 

1.2 

82.7 

21.5 

50% 

1.3 

5.7 

1.2 

82.7 

21.5 

25% 

1.3 

23.4 

1.2 

82.7 

21.5 



2040 

Operation analyses 




2060 

Operation analyses 
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[3] 

1.1 
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[4] 

1425.0 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.2 

3.5 

1.1 

75.9 

19.7 

1973 

1.1 

3.6 

1.0 

70.2 

18.2 

1974 

0.9 

0.0 

0.9 

64.8 

16.8 

1974 

0.9 

0.0 

0.9 

64.8 

16.8 

1975 

1.2 

11.6 

1.1 

75.9 

19.7 

1975 

1.1 

11.7 

1.0 

70.2 

18.2 

1976 

1.2 

5.3 

1.1 

75.9 

19.7 

1976 

1.1 

5.3 

1.0 

70.2 

18.2 

1977 

1.2 

16.1 

1.1 

75.9 

19.7 

1977 

1.1 

16.2 

1.0 

70.2 

18.2 

1978 

1.2 

5.0 

1.1 

75.9 

19.7 

1978 

1.1 

5.1 

1.0 

70.2 

18.2 

1979 

0.1 

0.0 

0.1 

8.7 

2.3 

1979 

0.1 

0.0 

0.1 

8.7 

2.3 

1980 

1.2 

5.1 

1.1 

75.9 

19.7 

1980 

1.1 

5.2 

1.0 

70.2 

18.2 

1981 

1.2 

0.0 

1.1 

75.9 

19.7 

1981 

1.1 

0.0 

1.0 

70.2 

18.2 

1982 

1.2 

0.0 

1.1 

75.9 

19.7 

1982 

1.1 

0.1 

1.0 

70.2 

18.2 

1983 

1.2 

19.4 

1.1 

75.9 

19.7 

1983 

1.1 

19.5 

1.0 

70.2 

18.2 

1984 

1.2 

8.9 

1.1 

75.9 

19.7 

1984 

1.1 

9.0 

1.0 

70.2 

18.2 

1985 

1.2 

13.9 

1.1 

75.9 

19.7 

1985 

1.1 

14.0 

1.0 

70.2 

18.2 

1986 

0.4 

0.0 

0.4 

27.6 

7.2 

1986 

0.4 

0.0 

0.4 

27.6 

7.2 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

1.2 

2.1 

1.1 

75.9 

19.7 

1988 

1.1 

2.2 

1.0 

70.2 

18.2 

1989 

0.7 

0.0 

0.7 

46.4 

12.1 

1989 

0.7 

0.0 

0.7 

46.4 

12.1 

1990 

0.8 

0.0 

0.8 

53.3 

13.8 

1990 

0.8 

0.0 

0.8 

53.3 

13.8 

1991 

0.9 

0.0 

0.9 

61.1 

15.9 

1991 

0.9 

0.0 

0.9 

61.1 

15.9 

1992 

1.1 

0.0 

1.1 

75.9 

19.7 

1992 

1.1 

0.0 

1.0 

70.2 

18.2 

1993 

0.0 

0.0 

0.0 

0.9 

0.2 

1993 

0.0 

0.0 

0.0 

0.9 

0.2 

1994 

1.2 

4.7 

1.1 

75.9 

19.7 

1994 

1.1 

4.8 

1.0 

70.2 

18.2 

1995 

1.2 

22.8 

1.1 

75.9 

19.7 

1995 

1.1 

22.9 

1.0 

70.2 

18.2 

1996 

1.2 

50.1 

1.1 

75.9 

19.7 

1996 

1.1 

50.2 

1.0 

70.2 

18.2 

1997 

0.9 

0.0 

0.9 

66.2 

17.2 

1997 

0.9 

0.0 

0.9 

66.2 

17.2 

1998 

1.2 

0.0 

1.1 

75.9 

19.7 

1998 

1.1 

0.0 

1.0 

70.2 

18.2 

1999 

1.2 

0.0 

1.1 

75.9 

19.7 

1999 

1.1 

0.0 

1.0 

70.2 

18.2 

2000 

1.2 

1.2 

1.1 

75.9 

19.7 

2000 

1.1 

1.3 

1.0 

70.2 

18.2 

2001 

1.2 

0.0 

1.1 

75.9 

19.7 

2001 

1.1 

0.0 

1.0 

70.2 

18.2 

2002 

0.0 

0.0 

0.0 

1.4 

0.4 

2002 

0.0 

0.0 

0.0 

1.4 

0.4 

2003 

1.2 

22.6 

1.1 

75.9 

19.7 

2003 

1.1 

22.7 

1.0 

70.2 

18.2 

2004 

1.2 

8.1 

1.1 

75.9 

19.7 

2004 

1.1 

8.2 

1.0 

70.2 

18.2 

2005 

1.2 

27.9 

1.1 

75.9 

19.7 

2005 

1.1 

28.0 

1.0 

70.2 

18.2 

2006 

1.2 

15.3 

1.1 

75.9 

19.7 

2006 

1.1 

15.4 

1.0 

70.2 

18.2 

2007 

1.2 

3.3 

1.1 

75.9 

19.7 

2007 

1.1 

3.4 

1.0 

70.2 

18.2 

2008 

1.2 

18.1 

1.1 

75.9 

19.7 

2008 

1.1 

18.2 

1.0 

70.2 

18.2 

2009 

1.2 

1.8 

1.1 

75.9 

19.7 

2009 

1.1 

1.9 

1.0 

70.2 

18.2 

2010 

1.2 

27.2 

1.1 

75.9 

19.7 

2010 

1.1 

27.3 

1.0 

70.2 

18.2 

Mean 

1.0 

7.7 

0.9 

64.7 

16.8 

Mean 

1.0 

7.8 

0.9 

60.4 

15.7 

90% 

0.2 

0.0 

0.2 

12.2 

3.2 

90% 

0.2 

0.0 

0.2 

12.2 

3.2 

75% 

1.2 

0.0 

1.1 

75.9 

19.7 

75% 

1.1 

0.0 

1.0 

70.2 

18.2 

50% 

1.2 

5.8 

1.1 

75.9 

19.7 

50% 

1.1 

5.9 

1.0 

70.2 

18.2 

25% 

1.2 

23.5 

1.1 

75.9 

19.7 

25% 

1.1 

23.6 

1.0 

70.2 

18.2 


BNG MWS 006 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 
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BNG MWS 006 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 
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Salient Features of Existing Irrigation Projects in BNG MWS 007 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 007 
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Simulated Flow Series of Intercepted Area of BNG MWS 007, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.1 

0.1 

0.0 

1.1 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

4.0 

5.0 

3.5 

1.6 

0.4 

15.0 

1976 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.8 

3.9 

2.7 

1.2 

0.2 

10.2 

1977 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

3.7 

3.7 

2.9 

1.3 

0.3 

12.3 

1978 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

0.7 

0.2 

0.1 

1.9 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.3 

0.1 

0.0 

0.0 

0.9 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.8 

0.6 

0.2 

0.1 

0.0 

1.9 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

1.5 

1.2 

0.4 

0.1 

3.6 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Total Intercepted 

Total Storage Capacity 
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Salient Features of Existing Irrigation Projects in BNG MWS 008 


Irrigation Rate (mm) 

(8) 

Gross 







1425.0 

Total Eff. 
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d 
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285.0 

Area (ha) 

(7) 
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o 

o 

00 

co 
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061 


422.0 

Storage (Mm 3 ) 

(6) 

2060 


^t- 

o 

o 
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o 

o 

0.47 

oo 

o 

o 

2.91 

0.59 

2040 


0.05 

o 

o 

o 

0.50 

0.09 

2.91 

0.63 

2020 


o 

o 

o 

o 

o 

0.52 

o 

o 

2.91 

0.67 

2010 


o 

o 

o 

o 

0.54 

o 

o 

2.91 

0.74 

Catchment 
Area (km 2 ) 

(5) 


2.59 

o 

o 

10.36 

2.59 


55.94 

Year of 

Const. 

(4) 


1948 

1980 

1948 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 


Nadbai 

Kathumar 

Kumher 

Nadbai 


Class 

(2) 

BNG MWS 008 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

(1) 

Chattarpur bund 

Chhattarpura 

Bansrdi 

Bhadira 

WHSs 
























Projected Siltation at Existing Irrigation Projects in BNG MWS 008 
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Simulated Flow Series of Intercepted Area of BNG MWS 008, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.2 

1.7 

0.6 

0.2 

4.3 

1974 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

7.0 

5.2 

2.3 

0.5 

0.2 

15.9 

1975 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

8.6 

11.9 

7.8 

3.5 

0.6 

33.1 

1976 

0.2 

0.1 

0.0 

0.0 

0.0 

0.2 

1.6 

6.0 

4.8 

2.4 

0.5 

0.2 

16.0 

1977 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

13.2 

12.2 

6.7 

2.5 

0.5 

35.7 

1978 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

8.7 

6.8 

3.7 

1.3 

0.4 

23.2 

1981 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.5 

0.9 

0.7 

0.3 

0.1 

0.0 

2.9 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

11.5 

22.4 

15.8 

7.3 

2.6 

59.7 

1983 

0.5 

0.2 

0.1 

0.1 

0.2 

0.1 

2.6 

9.5 

13.4 

8.9 

4.1 

0.8 

40.4 

1984 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

4.2 

14.6 

19.4 

16.5 

8.1 

3.1 

66.2 

1985 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

0.2 

7.9 

10.9 

8.6 

6.3 

2.8 

37.6 

1986 

0.6 

0.4 

0.6 

0.2 

0.1 

0.2 

0.9 

1.1 

1.1 

0.4 

0.1 

0.0 

5.7 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.0 

0.0 

0.5 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

4.2 

3.1 

1.5 

0.4 

0.1 

10.9 

1989 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.6 

3.4 

3.0 

0.9 

0.3 

8.6 

1990 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 

0.5 

3.5 

7.3 

11.4 

6.6 

2.5 

32.1 

1991 

0.5 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.3 

0.3 

2.5 

1992 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

2.9 

5.0 

4.2 

2.0 

14.4 

1993 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

0.6 

2.0 

2.4 

3.5 

1.5 

0.4 

11.0 

1994 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

4.8 

4.2 

1.9 

0.4 

0.2 

12.0 

1995 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

6.6 

13.1 

9.5 

4.5 

1.2 

35.0 

1996 

0.3 

0.1 

0.0 

0.0 

0.0 

2.8 

6.3 

10.5 

11.5 

7.5 

2.9 

0.6 

42.5 

1997 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.1 

0.0 

1.0 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.9 

4.2 

4.6 

2.5 

0.6 

14.2 

1999 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

0.5 

0.1 

0.0 

1.9 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

2.1 

2.1 

0.7 

0.2 

0.1 

5.8 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.8 

4.0 

2.4 

0.5 

0.2 

8.9 

2004 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

0.6 

0.3 

0.1 

2.0 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

15.9 

12.1 

6.2 

1.8 

0.4 

39.8 

2006 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.2 

0.0 

0.0 

1.3 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

3.8 

8.6 

6.5 

3.3 

0.6 

0.2 

23.0 

2009 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

0.9 

0.6 

0.1 

0.1 

2.6 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

3.4 

3.5 

5.4 

3.1 

0.7 

16.9 

% flow 

0.8 

0.3 

0.2 

0.1 

0.1 

0.5 

5.2 

25.0 

30.9 

22.9 

10.5 

3.4 


Mean 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.9 

4.1 

5.1 

3.8 

1.7 

0.6 

16.5 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.5 

0.6 

0.4 

0.2 

0.1 

2.0 

50% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.6 

2.7 

3.4 

2.5 

1.2 

0.4 

10.9 

25% 

0.3 

0.1 

0.1 

0.0 

0.0 

0.2 

1.7 

8.1 

10.0 

7.4 

3.4 

1.1 

32.4 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 008, Mm 3 


2010 

Operation analyses 




2020 

Operation analyses 


[0] 

0.7 





[0] 

0.7 



[L] 

11.7 





[L] 

11.7 



[1] 

0.6 





[1] 

0.6 



[2] 

0.0 





[2] 

0.0 



[3] 

0.6 





[3] 

0.6 



[4] 

1425.0 





[4] 

1425.0 



[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

0.7 

0.6 

0.6 

45.6 

10.8 

1973 

0.7 

0.7 

0.6 

41.8 

0.7 

12.2 

0.6 

45.6 

10.8 

1974 

0.7 

12.3 

0.6 

41.8 

0.7 

29.5 

0.6 

45.6 

10.8 

1975 

0.7 

29.5 

0.6 

41.8 

0.7 

12.4 

0.6 

45.6 

10.8 

1976 

0.7 

12.4 

0.6 

41.8 

0.7 

32.1 

0.6 

45.6 

10.8 

1977 

0.7 

32.2 

0.6 

41.8 

0.3 

0.0 

0.3 

21.9 

5.2 

1978 

0.3 

0.0 

0.3 

21.9 

0.0 

0.0 

0.0 

0.0 

0.0 

1979 

0.0 

0.0 

0.0 

0.0 

0.7 

19.6 

0.6 

45.6 

10.8 

1980 

0.7 

19.6 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

1981 

0.7 

0.0 

0.6 

41.8 

0.7 

56.1 

0.6 

45.6 

10.8 

1982 

0.7 

56.1 

0.6 

41.8 

0.7 

36.7 

0.6 

45.6 

10.8 

1983 

0.7 

36.8 

0.6 

41.8 

0.7 

62.6 

0.6 

45.6 

10.8 

1984 

0.7 

62.6 

0.6 

41.8 

0.7 

34.0 

0.6 

45.6 

10.8 

1985 

0.7 

34.0 

0.6 

41.8 

0.7 

2.0 

0.6 

45.6 

10.8 

1986 

0.7 

2.1 

0.6 

41.8 

0.5 

0.0 

0.5 

33.1 

7.8 

1987 

0.5 

0.0 

0.5 

33.1 

0.7 

7.2 

0.6 

45.6 

10.8 

1988 

0.7 

7.3 

0.6 

41.8 

0.7 

4.9 

0.6 

45.6 

10.8 

1989 

0.7 

5.0 

0.6 

41.8 

0.7 

28.5 

0.6 

45.6 

10.8 

1990 

0.7 

28.5 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

1991 

0.7 

0.0 

0.6 

41.8 

0.7 

10.7 

0.6 

45.6 

10.8 

1992 

0.7 

10.8 

0.6 

41.8 

0.7 

7.3 

0.6 

45.6 

10.8 

1993 

0.7 

7.4 

0.6 

41.8 

0.7 

8.3 

0.6 

45.6 

10.8 

1994 

0.7 

8.4 

0.6 

41.8 

0.7 

31.4 

0.6 

45.6 

10.8 

1995 

0.7 

31.5 

0.6 

41.8 

0.7 

38.8 

0.6 

45.6 

10.8 

1996 

0.7 

38.9 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

1997 

0.7 

0.0 

0.6 

41.8 

0.7 

10.5 

0.6 

45.6 

10.8 

1998 

0.7 

10.6 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

1999 

0.7 

0.0 

0.6 

41.8 

0.0 

0.0 

0.0 

2.1 

0.5 

2000 

0.0 

0.0 

0.0 

2.1 

0.7 

2.1 

0.6 

45.6 

10.8 

2001 

0.7 

2.2 

0.6 

41.8 

0.0 

0.0 

0.0 

3.3 

0.8 

2002 

0.0 

0.0 

0.0 

3.3 

0.7 

5.3 

0.6 

45.6 

10.8 

2003 

0.7 

5.3 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

2004 

0.7 

0.0 

0.6 

41.8 

0.7 

36.2 

0.6 

45.6 

10.8 

2005 

0.7 

36.3 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

2006 

0.7 

0.0 

0.6 

41.8 

0.1 

0.0 

0.1 

6.2 

1.5 

2007 

0.1 

0.0 

0.1 

6.2 

0.7 

19.4 

0.6 

45.6 

10.8 

2008 

0.7 

19.4 

0.6 

41.8 

0.7 

0.0 

0.6 

45.6 

10.8 

2009 

0.7 

0.0 

0.6 

41.8 

0.7 

13.2 

0.6 

45.6 

10.8 

2010 

0.7 

13.3 

0.6 

41.8 


Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 
2001 
2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Mean 0.6 13.7 

90% 0.1 0.0 

75% 0.7 0.0 

50% 0.7 14.9 

25% 0.7 51.3 


0.6 

40.1 

9.5 

0.1 

10.0 

2.4 

0.6 

45.6 

10.8 

0.6 

45.6 

10.8 

0.6 

45.6 

10.8 


Mean 

0.6 

13.8 

90% 

0.1 

0.0 

75% 

0.7 

0.0 

50% 

0.7 

15.0 

25% 

0.7 

51.4 


[9] 

9.9 

9.9 

9.9 

9.9 

9.9 
5.2 
0.0 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

7.8 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 
0.5 

9.9 
0.8 

9.9 

9.9 

9.9 

9.9 
1.5 

9.9 

9.9 

9.9 

0.5 36.9 8.8 
0.1 10.0 2.4 
0.6 41.8 9.9 
0.6 41.8 9.9 
0.6 41.8 9.9 
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Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.6 

0.7 

0.6 

39.3 

9.3 

1973 

0.6 

0.8 

0.5 

36.7 

8.7 

1974 

0.6 

12.3 

0.6 

39.3 

9.3 

1974 

0.6 

12.4 

0.5 

36.7 

8.7 

1975 

0.6 

29.6 

0.6 

39.3 

9.3 

1975 

0.6 

29.6 

0.5 

36.7 

8.7 

1976 

0.6 

12.5 

0.6 

39.3 

9.3 

1976 

0.6 

12.5 

0.5 

36.7 

8.7 

1977 

0.6 

32.2 

0.6 

39.3 

9.3 

1977 

0.6 

32.2 

0.5 

36.7 

8.7 

1978 

0.3 

0.0 

0.3 

21.9 

5.2 

1978 

0.3 

0.0 

0.3 

21.9 

5.2 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

0.6 

19.7 

0.6 

39.3 

9.3 

1980 

0.6 

19.7 

0.5 

36.7 

8.7 

1981 

0.6 

0.0 

0.6 

39.3 

9.3 

1981 

0.6 

0.0 

0.5 

36.7 

8.7 

1982 

0.6 

56.2 

0.6 

39.3 

9.3 

1982 

0.6 

56.2 

0.5 

36.7 

8.7 

1983 

0.6 

36.9 

0.6 

39.3 

9.3 

1983 

0.6 

36.9 

0.5 

36.7 

8.7 

1984 

0.6 

62.7 

0.6 

39.3 

9.3 

1984 

0.6 

62.7 

0.5 

36.7 

8.7 

1985 

0.6 

34.1 

0.6 

39.3 

9.3 

1985 

0.6 

34.1 

0.5 

36.7 

8.7 

1986 

0.6 

2.1 

0.6 

39.3 

9.3 

1986 

0.6 

2.2 

0.5 

36.7 

8.7 

1987 

0.5 

0.0 

0.5 

33.1 

7.8 

1987 

0.5 

0.0 

0.5 

33.1 

7.8 

1988 

0.6 

7.3 

0.6 

39.3 

9.3 

1988 

0.6 

7.4 

0.5 

36.7 

8.7 

1989 

0.6 

5.0 

0.6 

39.3 

9.3 

1989 

0.6 

5.1 

0.5 

36.7 

8.7 

1990 

0.6 

28.6 

0.6 

39.3 

9.3 

1990 

0.6 

28.6 

0.5 

36.7 

8.7 

1991 

0.6 

0.0 

0.6 

39.3 

9.3 

1991 

0.6 

0.0 

0.5 

36.7 

8.7 

1992 

0.6 

10.8 

0.6 

39.3 

9.3 

1992 

0.6 

10.9 

0.5 

36.7 

8.7 

1993 

0.6 

7.5 

0.6 

39.3 

9.3 

1993 

0.6 

7.5 

0.5 

36.7 

8.7 

1994 

0.6 

8.4 

0.6 

39.3 

9.3 

1994 

0.6 

8.5 

0.5 

36.7 

8.7 

1995 

0.6 

31.5 

0.6 

39.3 

9.3 

1995 

0.6 

31.5 

0.5 

36.7 

8.7 

1996 

0.6 

38.9 

0.6 

39.3 

9.3 

1996 

0.6 

39.0 

0.5 

36.7 

8.7 

1997 

0.6 

0.0 

0.6 

39.3 

9.3 

1997 

0.6 

0.0 

0.5 

36.7 

8.7 

1998 

0.6 

10.6 

0.6 

39.3 

9.3 

1998 

0.6 

10.7 

0.5 

36.7 

8.7 

1999 

0.6 

0.0 

0.6 

39.3 

9.3 

1999 

0.6 

0.0 

0.5 

36.7 

8.7 

2000 

0.0 

0.0 

0.0 

2.1 

0.5 

2000 

0.0 

0.0 

0.0 

2.1 

0.5 

2001 

0.6 

2.2 

0.6 

39.3 

9.3 

2001 

0.6 

2.3 

0.5 

36.7 

8.7 

2002 

0.0 

0.0 

0.0 

3.3 

0.8 

2002 

0.0 

0.0 

0.0 

3.3 

0.8 

2003 

0.6 

5.4 

0.6 

39.3 

9.3 

2003 

0.6 

5.4 

0.5 

36.7 

8.7 

2004 

0.6 

0.0 

0.6 

39.3 

9.3 

2004 

0.6 

0.0 

0.5 

36.7 

8.7 

2005 

0.6 

36.3 

0.6 

39.3 

9.3 

2005 

0.6 

36.3 

0.5 

36.7 

8.7 

2006 

0.6 

0.0 

0.6 

39.3 

9.3 

2006 

0.6 

0.0 

0.5 

36.7 

8.7 

2007 

0.1 

0.0 

0.1 

6.2 

1.5 

2007 

0.1 

0.0 

0.1 

6.2 

1.5 

2008 

0.6 

19.5 

0.6 

39.3 

9.3 

2008 

0.6 

19.5 

0.5 

36.7 

8.7 

2009 

0.6 

0.0 

0.6 

39.3 

9.3 

2009 

0.6 

0.0 

0.5 

36.7 

8.7 

2010 

0.6 

13.3 

0.6 

39.3 

9.3 

2010 

0.6 

13.4 

0.5 

36.7 

8.7 

Mean 

0.6 

13.8 

0.5 

34.8 

8.2 

Mean 

0.5 

13.8 

0.5 

32.7 

7.7 

90% 

0.1 

0.0 

0.1 

10.0 

2.4 

90% 

0.1 

0.0 

0.1 

10.0 

2.4 

75% 

0.6 

0.0 

0.6 

39.3 

9.3 

75% 

0.6 

0.0 

0.5 

36.7 

8.7 

50% 

0.6 

15.0 

0.6 

39.3 

9.3 

50% 

0.6 

15.1 

0.5 

36.7 

8.7 

25% 

0.6 

51.4 

0.6 

39.3 

9.3 

25% 

0.6 

51.4 

0.5 

36.7 

8.7 
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Water Yield, Mm 3 /yr 
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BNG MWS 008 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 
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Salient Features of Existing Irrigation Projects in BNG MWS 009 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 009 
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Simulated Flow Series of Intercepted Area of BNG MWS 009, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.6 

0.8 

0.4 

0.1 

0.0 

2.3 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

7.5 

5.7 

3.0 

0.8 

0.3 

18.0 

1975 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

10.3 

8.8 

5.0 

1.7 

0.4 

28.4 

1976 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

1.1 

2.9 

2.7 

1.1 

0.3 

0.1 

8.7 

1977 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.7 

4.4 

3.9 

2.0 

0.4 

0.2 

11.9 

1978 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

2.8 

4.3 

3.4 

1.1 

0.3 

12.3 

1979 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.2 

0.3 

0.2 

0.0 

0.0 

0.0 

1.1 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.2 

8.9 

5.3 

2.3 

0.5 

0.2 

21.5 

1981 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.1 

2.6 

1.0 

0.2 

0.1 

7.5 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

4.4 

7.4 

4.7 

1.7 

0.4 

19.1 

1983 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.5 

3.6 

5.4 

4.0 

1.6 

0.4 

15.8 

1984 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

0.7 

1.9 

2.6 

1.3 

0.3 

7.4 

1985 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

3.1 

3.1 

2.2 

1.2 

0.4 

10.4 

1986 

0.2 

0.2 

0.2 

0.1 

0.0 

0.0 

0.3 

0.4 

0.2 

0.1 

0.0 

0.0 

1.6 

1987 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.3 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.6 

0.3 

0.1 

0.0 

0.0 

1.4 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.1 

0.0 

0.6 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.8 

1.9 

4.6 

2.9 

0.9 

11.4 

1991 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.5 

0.3 

0.1 

0.0 

1.7 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

0.7 

0.4 

0.1 

2.1 

1993 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.2 

0.4 

0.4 

0.3 

0.1 

0.0 

1.7 

1994 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

1.5 

8.9 

6.6 

3.4 

0.7 

0.2 

21.6 

1995 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

8.2 

13.7 

9.6 

4.5 

1.3 

37.8 

1996 

0.3 

0.1 

0.0 

0.0 

0.0 

4.7 

10.8 

14.9 

13.5 

7.8 

3.1 

0.6 

55.7 

1997 

0.2 

0.1 

0.0 

0.0 

0.0 

0.1 

0.3 

0.6 

1.1 

1.2 

0.8 

0.3 

4.7 

1998 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

4.5 

9.0 

5.8 

5.9 

3.3 

0.8 

29.5 

1999 

0.3 

0.1 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.7 

1.0 

0.4 

0.1 

3.1 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.3 

0.8 

0.3 

0.1 

0.0 

3.1 

2001 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

1.1 

3.3 

2.7 

1.2 

0.4 

0.1 

9.2 

2002 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.1 

0.0 

0.0 

0.6 

2003 

0.0 

0.1 

0.1 

0.1 

0.0 

0.1 

0.4 

2.5 

3.9 

2.3 

0.5 

0.2 

10.1 

2004 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.1 

0.9 

0.4 

0.1 

2.9 

2005 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

3.0 

8.0 

5.1 

2.2 

0.4 

0.2 

19.1 

2006 

0.1 

0.0 

0.1 

0.1 

0.1 

0.0 

0.2 

0.7 

0.5 

0.1 

0.0 

0.0 

2.0 

2007 

0.0 

0.1 

0.1 

0.0 

0.0 

0.1 

1.1 

1.0 

0.5 

0.2 

0.1 

0.0 

3.3 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1.9 

3.2 

2.2 

2.0 

0.6 

0.2 

10.4 

2009 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.3 

1.9 

2.0 

0.7 

0.3 

6.7 

2010 

0.1 

0.0 

0.0 
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Surplus Water Operation Analysis of Intercepted Area of BNG MWS 009, Mm 3 
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72.8 

18.4 

1981 

1.3 

4.0 

1.1 

79.0 

19.9 
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15.6 
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19.9 
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18.4 
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1.3 

12.3 
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19.9 
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12.4 

1.0 
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18.4 
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1.3 

3.9 

1.1 
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4.0 

1.0 
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6.9 

1.1 
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0.0 
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0.0 
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0.0 
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0.0 

1.1 

79.0 

19.9 
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1.2 

0.0 

1.0 

72.8 

18.4 
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0.6 

0.0 

0.6 

38.9 

9.8 
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0.6 

0.0 

0.6 

38.9 

9.8 

1990 

1.3 

7.9 

1.1 

79.0 

19.9 

1990 

1.2 

8.0 

1.0 

72.8 

18.4 

1991 

1.3 

0.0 

1.1 

79.0 

19.9 

1991 

1.2 

0.0 

1.0 

72.8 

18.4 

1992 

1.3 

0.0 

1.1 

79.0 

19.9 

1992 

1.2 

0.0 

1.0 

72.8 

18.4 

1993 

1.3 

0.0 

1.1 

79.0 

19.9 

1993 

1.2 

0.0 

1.0 

72.8 

18.4 

1994 

1.3 

18.1 

1.1 

79.0 

19.9 

1994 

1.2 

18.2 

1.0 

72.8 

18.4 

1995 

1.3 

34.3 

1.1 

79.0 

19.9 

1995 

1.2 

34.4 

1.0 

72.8 

18.4 

1996 

1.3 

52.2 

1.1 

79.0 

19.9 

1996 

1.2 

52.3 

1.0 

72.8 

18.4 
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1.3 

1.2 

1.1 

79.0 

19.9 

1997 

1.2 

1.3 

1.0 

72.8 

18.4 

1998 

1.3 

26.0 

1.1 

79.0 

19.9 
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1.2 

26.1 

1.0 

72.8 

18.4 
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1.3 

0.0 

1.1 

79.0 

19.9 
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1.2 

0.0 

1.0 

72.8 

18.4 
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1.3 

0.0 
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BNG MWS 009 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in BNG MWS 010 
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Dugduga 

Nimbola 

Jamboli 

Reni New 

Danpur 

Dera Bund 

Thonsara 

Reni Old 

Kot 

Thetra 

Garhi Sawairam 

Gala Khera 

Salwari 

WHSs 


































Projected Siltation at Existing Irrigation Projects in BNG MWS 010 
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Simulated Flow Series of Intercepted Area of BNG MWS 010, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.2 

0.1 

0.0 

1.2 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

7.3 

5.3 

1.8 

0.6 

0.2 

16.2 

1975 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

13.5 

15.7 

12.5 

6.8 

1.7 

51.8 

1976 

0.5 

0.2 

0.1 

0.0 

0.0 

0.2 

0.5 

2.0 

3.1 

1.6 

0.4 

0.2 

8.8 

1977 

0.1 

0.2 

0.1 

0.0 

0.0 

0.1 

3.7 

20.3 

16.3 

8.4 

2.1 

0.6 

52.0 

1978 

0.2 

0.1 

0.0 

0.0 

0.0 

0.1 

0.5 

2.4 

13.8 

12.0 

5.7 

1.3 

36.2 

1979 

0.4 

0.2 

0.1 

0.0 

0.0 

0.0 

0.1 

0.3 

0.1 

0.0 

0.0 

0.0 

1.3 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

3.1 

1.5 

0.5 

0.2 

0.1 

7.2 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

14.9 

10.5 

4.8 

0.9 

0.3 

34.4 

1982 

0.1 

0.0 

0.0 

0.0 

0.1 

0.2 

0.3 

0.6 

1.7 

1.2 

0.3 

0.1 

4.8 

1983 

0.0 

0.0 

0.0 

0.3 

0.6 

0.4 

3.1 

14.1 

21.5 

16.1 

7.8 

1.8 

65.7 

1984 

0.5 

0.2 

0.1 

0.0 

0.0 

0.0 

0.4 

0.5 

3.1 

3.5 

1.2 

0.3 

9.9 

1985 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.6 

15.3 

17.6 

10.3 

4.2 

0.9 

49.2 

1986 

0.4 

0.3 

0.3 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.4 

0.3 

0.1 

2.5 

1987 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.1 

0.9 

1988 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

1.4 

10.1 

7.9 

3.7 

0.8 

0.3 

24.4 

1989 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.4 

0.2 

0.1 

0.0 

1.5 

1990 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

0.3 

0.4 

0.2 

0.0 

1.4 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.5 

0.3 

0.1 

0.0 

1.5 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

8.2 

9.7 

5.9 

1.9 

0.6 

27.2 

1993 

0.2 

0.1 

0.0 

0.0 

0.0 

0.1 

3.0 

7.1 

6.5 

7.1 

2.4 

0.7 

27.1 

1994 

0.3 

0.2 

0.1 

0.0 

0.0 

0.0 

0.4 

4.6 

4.2 

1.5 

0.4 

0.2 

11.9 

1995 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.7 

25.3 

62.0 

47.2 

22.8 

10.2 

168.6 

1996 

2.1 

0.7 

0.4 

0.2 

0.1 

6.1 

32.4 

51.8 

47.0 

30.2 

13.8 

4.2 

189.0 

1997 

0.9 

0.3 

0.1 

0.1 

0.0 

0.0 

0.1 

0.5 

0.9 

1.3 

0.7 

0.5 

5.5 

1998 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

11.0 

22.1 

14.7 

18.7 

11.5 

3.6 

82.5 

1999 

0.9 

0.3 

0.1 

0.1 

0.0 

0.2 

0.3 

4.6 

4.8 

2.2 

0.5 

0.2 

14.3 

2000 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

2.5 

1.6 

0.7 

0.2 

0.1 

5.9 

2001 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

1.2 

3.5 

2.4 

0.7 

0.2 

0.1 

9.0 

2002 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.4 

2003 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

2.8 

17.9 

14.5 

7.5 

1.9 

0.5 

45.4 

2004 

0.2 

0.1 

0.0 

0.1 

0.3 

0.2 

0.1 

0.3 

0.5 

0.3 

0.1 

0.0 

2.3 

2005 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

16.1 

42.1 

25.7 

12.5 

3.6 

0.8 

101.2 

2006 

0.3 

0.1 

0.1 

0.1 

0.0 

0.5 

0.5 

1.1 

1.1 

0.6 

0.2 

0.1 

4.5 

2007 

0.0 

0.2 

0.8 

1.0 

0.3 

0.1 

0.4 

0.7 

2.2 

3.0 

1.1 

0.3 

10.3 

2008 

0.1 

0.0 

0.0 

0.0 

0.0 

0.7 

8.0 

12.8 

8.0 

4.7 

1.3 

0.5 

36.3 

2009 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

0.5 

0.3 

0.1 

0.1 

2.2 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

0.4 

0.3 

0.2 

0.4 

2.2 

% flow 

0.8 

0.4 

0.3 

0.2 

0.2 

0.9 

8.7 

28.0 

29.3 

19.9 

8.5 

2.8 


Mean 

0.2 

0.1 

0.1 

0.1 

0.1 

0.3 

2.6 

8.2 

8.6 

5.9 

2.5 

0.8 

29.4 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.4 

0.3 

0.1 

0.0 

1.3 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

0.7 

0.5 

0.2 

0.1 

2.3 

50% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.9 

2.8 

3.0 

2.0 

0.9 

0.3 

10.1 

25% 

0.3 

0.1 

0.1 

0.1 

0.1 

0.3 

3.4 

10.8 

11.3 

7.7 

3.3 

1.1 

38.6 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 010, Mm 3 


2010 Operation analyses 



[0] 

6.2 





[L] 

11.7 





[1] 

5.5 





[2] 

0.0 





[3] 

5.5 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.2 

0.0 

1.2 

87.0 

5.5 

1974 

6.2 

3.1 

5.5 

383.2 

24.3 

1975 

6.2 

38.8 

5.5 

383.2 

24.3 

1976 

6.2 

0.0 

5.5 

383.2 

24.3 

1977 

6.2 

39.0 

5.5 

383.2 

24.3 

1978 

6.2 

23.2 

5.5 

383.2 

24.3 

1979 

1.3 

0.0 

1.3 

92.1 

5.8 

1980 

6.2 

0.0 

5.5 

383.2 

24.3 

1981 

6.2 

21.3 

5.5 

383.2 

24.3 

1982 

4.8 

0.0 

4.8 

335.7 

21.3 

1983 

6.2 

52.7 

5.5 

383.2 

24.3 

1984 

6.2 

0.0 

5.5 

383.2 

24.3 

1985 

6.2 

36.2 

5.5 

383.2 

24.3 

1986 

2.5 

0.0 

2.5 

176.0 

11.2 

1987 

0.9 

0.0 

0.9 

60.5 

3.8 

1988 

6.2 

11.4 

5.5 

383.2 

24.3 

1989 

1.5 

0.0 

1.5 

103.2 

6.5 

1990 

1.4 

0.0 

1.4 

95.6 

6.1 

1991 

1.5 

0.0 

1.5 

102.2 

6.5 

1992 

6.2 

14.1 

5.5 

383.2 

24.3 

1993 

6.2 

14.1 

5.5 

383.2 

24.3 

1994 

6.2 

0.0 

5.5 

383.2 

24.3 

1995 

6.2 

155.5 

5.5 

383.2 

24.3 

1996 

6.2 

176.0 

5.5 

383.2 

24.3 

1997 

5.5 

0.0 

5.5 

383.2 

24.3 

1998 

6.2 

69.4 

5.5 

383.2 

24.3 

1999 

6.2 

1.2 

5.5 

383.2 

24.3 

2000 

5.9 

0.0 

5.5 

383.2 

24.3 

2001 

6.2 

0.0 

5.5 

383.2 

24.3 

2002 

0.4 

0.0 

0.4 

29.5 

1.9 

2003 

6.2 

32.3 

5.5 

383.2 

24.3 

2004 

2.3 

0.0 

2.3 

162.2 

10.3 

2005 

6.2 

88.2 

5.5 

383.2 

24.3 

2006 

4.5 

0.0 

4.5 

317.4 

20.1 

2007 

6.2 

0.0 

5.5 

383.2 

24.3 

2008 

6.2 

23.2 

5.5 

383.2 

24.3 

2009 

2.2 

0.0 

2.2 

156.1 

9.9 

2010 

2.2 

0.0 

2.2 

155.1 

9.8 

Mean 

4.7 

21.0 

4.3 

301.4 

19.1 

90% 

1.8 

0.0 

1.8 

126.3 

8.0 

75% 

3.2 

0.0 

3.2 

221.8 

14.1 

50% 

6.2 

0.9 

5.5 

383.2 

24.3 

25% 

6.2 

40.1 

5.5 

383.2 

24.3 



2020 

Operation analyses 




[0] 

5.9 





[L] 

11.7 





[1] 

5.2 





[2] 

0.0 





[3] 

5.2 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

1.2 

0.0 

1.2 

87.0 

5.5 

1974 

5.9 

3.4 

5.2 

367.9 

23.3 

1975 

5.9 

39.0 

5.2 

367.9 

23.3 

1976 

5.9 

0.0 

5.2 

367.9 

23.3 

1977 

5.9 

39.2 

5.2 

367.9 

23.3 

1978 

5.9 

23.4 

5.2 

367.9 

23.3 

1979 

1.3 

0.0 

1.3 

92.1 

5.8 

1980 

5.9 

0.0 

5.2 

367.9 

23.3 

1981 

5.9 

21.6 

5.2 

367.9 

23.3 

1982 

4.8 

0.0 

4.8 

335.7 

21.3 

1983 

5.9 

52.9 

5.2 

367.9 

23.3 

1984 

5.9 

0.0 

5.2 

367.9 

23.3 

1985 

5.9 

36.4 

5.2 

367.9 

23.3 

1986 

2.5 

0.0 

2.5 

176.0 

11.2 

1987 

0.9 

0.0 

0.9 

60.5 

3.8 

1988 

5.9 

11.6 

5.2 

367.9 

23.3 

1989 

1.5 

0.0 

1.5 

103.2 

6.5 

1990 

1.4 

0.0 

1.4 

95.6 

6.1 

1991 

1.5 

0.0 

1.5 

102.2 

6.5 

1992 

5.9 

14.4 
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BNG MWS 010 Surplus Calculation 2010 Surplus Calculation 2020 
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BNG MWS 010 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in BNG MWS 013 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 013 
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Simulated Flow Series of Intercepted Area of BNG MWS 013, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

3.5 

2.0 

0.5 

0.2 

7.8 

1974 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

11.3 

8.5 

3.8 

0.7 

0.3 

25.8 

1975 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

6.9 

7.7 

4.5 

1.0 

0.4 

21.0 

1976 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

7.5 

12.7 

8.0 

2.4 

0.6 

32.4 

1977 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.3 

12.9 

14.5 

11.4 

5.3 

1.0 

45.8 

1978 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.1 

12.6 

7.7 

2.9 

0.6 

0.2 

28.2 

1981 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.3 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

6.2 

16.0 

11.3 

4.8 

0.9 

39.2 

1983 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

4.1 

16.7 

14.7 

7.2 

1.8 

45.1 

1984 

0.5 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.0 

0.0 

1.4 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

6.9 

6.4 

2.9 

0.6 

0.2 

17.3 

1986 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

1.4 

0.6 

0.2 

0.1 

3.1 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.1 

0.0 

0.6 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

2.0 

1.0 

0.3 

4.2 

1991 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.5 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.8 

1.9 

2.1 

0.7 

5.7 

1993 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.1 

0.0 

1.3 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

9.2 

8.2 

4.1 

0.8 

0.3 

22.9 

1995 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.6 

12.9 

10.4 

4.7 

0.9 

34.7 

1996 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.7 

7.1 

14.2 

9.9 

3.9 

0.8 

37.1 

1997 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.0 

0.0 

1.0 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

7.3 

17.5 

11.6 

4.8 

0.9 

42.5 

1999 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.5 

9.6 

12.9 

11.4 

5.6 

1.1 

41.5 

2000 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.9 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.6 

9.4 

6.2 

2.1 

0.5 

0.2 

22.0 

2002 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.5 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.3 

13.3 

11.5 

6.9 

1.8 

0.5 

44.4 

2004 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

0.7 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

44.5 

46.8 

28.1 

13.5 

4.6 

0.8 

138.4 

2006 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.4 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

3.1 

2.0 

3.9 

1.9 

0.5 

12.7 

2009 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.8 

1.4 

0.4 

0.1 

4.5 

2010 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

3.5 

2.3 

0.6 

7.2 

% flow 

0.7 

0.2 

0.1 

0.0 

0.0 

0.0 

10.0 

26.5 

30.9 

21.1 

8.4 

2.0 


Mean 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

4.8 

5.6 

3.8 

1.5 

0.4 

18.2 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 

0.3 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.1 

0.1 

0.0 

0.7 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.7 

2.0 

1.4 

0.5 

0.1 

6.5 

25% 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

3.3 

8.8 

10.2 

7.0 

2.8 

0.7 

33.0 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 013, Mm 3 


2010 Operation analyses 



[0] 

28.0 





[L] 

11.7 





[1] 

24.7 





[2] 

0.0 





[3] 

24.7 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

7.8 

0.0 

7.8 

545.9 

12.9 

1974 

25.8 

0.0 

24.7 

1734.6 

41.0 

1975 

21.0 

0.0 

21.0 

1475.7 

34.9 

1976 

28.0 

0.0 

24.7 

1734.6 

41.0 

1977 

28.0 

2.2 

24.7 

1734.6 

41.0 

1978 

0.7 

0.0 

0.7 

46.8 

1.1 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

28.0 

0.0 

24.7 

1734.6 

41.0 

1981 

0.3 

0.0 

0.3 

20.2 

0.5 

1982 

28.0 

0.0 

24.7 

1734.6 

41.0 

1983 

28.0 

1.4 

24.7 

1734.6 

41.0 

1984 

1.4 

0.0 

1.4 

98.3 

2.3 

1985 

17.3 

0.0 

17.3 

1212.6 

28.7 

1986 

0.1 

0.0 

0.1 

10.4 

0.2 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

3.1 

0.0 

3.1 

215.7 

5.1 

1989 

0.6 

0.0 

0.6 

43.9 

1.0 

1990 

4.2 

0.0 

4.2 

297.2 

7.0 

1991 

0.5 

0.0 

0.5 

37.6 

0.9 

1992 

5.7 

0.0 

5.7 

401.3 

9.5 

1993 

1.3 

0.0 

1.3 

88.5 

2.1 

1994 

22.9 

0.0 

22.9 

1609.2 

38.0 

1995 

28.0 

0.0 

24.7 

1734.6 

41.0 

1996 

28.0 

0.0 

24.7 

1734.6 

41.0 

1997 

1.0 

0.0 

1.0 

71.7 

1.7 

1998 

28.0 

0.0 

24.7 

1734.6 

41.0 

1999 

28.0 

0.0 

24.7 

1734.6 

41.0 

2000 

0.9 

0.0 

0.9 

64.8 

1.5 

2001 

22.0 

0.0 

22.0 

1541.0 

36.4 

2002 

0.5 

0.0 

0.5 

34.1 

0.8 

2003 

28.0 

0.7 

24.7 

1734.6 

41.0 

2004 

0.7 

0.0 

0.7 

49.7 

1.2 

2005 

28.0 

94.8 

24.7 

1734.6 

41.0 

2006 

0.7 

0.0 

0.7 

46.3 

1.1 

2007 

0.4 

0.0 

0.4 

28.9 

0.7 

2008 

12.7 

0.0 

12.7 

892.8 

21.1 

2009 

4.5 

0.0 

4.5 

312.8 

7.4 

2010 

7.2 

0.0 

7.2 

508.3 

12.0 

Mean 

12.4 

2.6 

11.4 

801.8 

19.0 

90% 

0.3 

0.0 

0.3 

19.3 

0.5 

75% 

0.7 

0.0 

0.7 

46.7 

1.1 

50% 

6.5 

0.0 

6.5 

454.8 

10.8 

25% 

28.0 

0.0 

24.7 

1734.6 

41.0 


2020 Operation analyses 



[0] 

27.7 





[L] 

11.7 





[1] 

24.4 





[2] 

0.0 





[3] 

24.4 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

7.8 

0.0 

7.8 

545.9 

12.9 

1974 

25.8 

0.0 

24.4 

1714.4 

40.5 

1975 

21.0 

0.0 

21.0 

1475.7 

34.9 

1976 

27.7 

0.0 

24.4 

1714.4 

40.5 

1977 

27.7 

2.5 

24.4 

1714.4 

40.5 

1978 

0.7 

0.0 

0.7 

46.8 

1.1 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

1980 

27.7 

0.0 

24.4 

1714.4 

40.5 

1981 

0.3 

0.0 

0.3 

20.2 

0.5 

1982 

27.7 

0.0 

24.4 

1714.4 

40.5 

1983 

27.7 

1.7 

24.4 

1714.4 

40.5 

1984 

1.4 

0.0 

1.4 

98.3 

2.3 

1985 

17.3 

0.0 

17.3 

1212.6 

28.7 

1986 

0.1 

0.0 

0.1 

10.4 

0.2 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

3.1 

0.0 

3.1 

215.7 

5.1 

1989 

0.6 

0.0 

0.6 

43.9 

1.0 

1990 

4.2 

0.0 

4.2 

297.2 

7.0 

1991 

0.5 

0.0 

0.5 

37.6 

0.9 

1992 

5.7 

0.0 

5.7 

401.3 

9.5 

1993 

1.3 

0.0 

1.3 

88.5 

2.1 

1994 

22.9 

0.0 

22.9 

1609.2 

38.0 

1995 

27.7 

0.0 

24.4 

1714.4 

40.5 

1996 

27.7 

0.0 

24.4 

1714.4 

40.5 

1997 

1.0 

0.0 

1.0 

71.7 

1.7 

1998 

27.7 

0.0 

24.4 

1714.4 

40.5 

1999 

27.7 

0.0 

24.4 

1714.4 

40.5 

2000 

0.9 

0.0 

0.9 

64.8 

1.5 

2001 

22.0 

0.0 

22.0 

1541.0 

36.4 

2002 

0.5 

0.0 

0.5 

34.1 

0.8 

2003 

27.7 

1.0 

24.4 

1714.4 

40.5 

2004 

0.7 

0.0 

0.7 

49.7 

1.2 

2005 

27.7 

95.1 

24.4 

1714.4 

40.5 

2006 

0.7 

0.0 

0.7 

46.3 

1.1 

2007 

0.4 

0.0 

0.4 

28.9 

0.7 

2008 

12.7 

0.0 

12.7 

892.8 

21.1 

2009 

4.5 

0.0 

4.5 

312.8 

7.4 

2010 

7.2 

0.0 

7.2 

508.3 

12.0 

Mean 

12.3 

2.6 

11.3 

795.4 

18.8 

90% 

0.3 

0.0 

0.3 

19.3 

0.5 

75% 

0.7 

0.0 

0.7 

46.7 

1.1 

50% 

6.5 

0.0 

6.5 

454.8 

10.8 

25% 

27.7 

0.0 

24.4 

1714.4 

40.5 


2040 Operation analyses 



[0] 

27.0 



[L] 

11.7 



[1] 

23.9 



[2] 

0.0 



[3] 

23.9 



[4] 

1425.0 


Year 

[5] 

[6] 

[7] 

1973 

7.8 

0.0 

7.8 

1974 

25.8 

0.0 

23.9 

1975 

21.0 

0.0 

21.0 

1976 

27.0 

0.0 

23.9 

1977 

27.0 

3.1 

23.9 

1978 

0.7 

0.0 

0.7 

1979 

0.0 

0.0 

0.0 

1980 

27.0 

0.0 

23.9 

1981 

0.3 

0.0 

0.3 

1982 

27.0 

0.0 

23.9 

1983 

27.0 

2.4 

23.9 

1984 

1.4 

0.0 

1.4 

1985 

17.3 

0.0 

17.3 

1986 

0.1 

0.0 

0.1 

1987 

0.0 

0.0 

0.0 

1988 

3.1 

0.0 

3.1 

1989 

0.6 

0.0 

0.6 

1990 

4.2 

0.0 

4.2 

1991 

0.5 

0.0 

0.5 

1992 

5.7 

0.0 

5.7 

1993 

1.3 

0.0 

1.3 

1994 

22.9 

0.0 

22.9 

1995 

27.0 

0.0 

23.9 

1996 

27.0 

0.0 

23.9 

1997 

1.0 

0.0 

1.0 

1998 

27.0 

0.0 

23.9 

1999 

27.0 

0.0 

23.9 

2000 

0.9 

0.0 

0.9 

2001 

22.0 

0.0 

22.0 

2002 

0.5 

0.0 

0.5 

2003 

27.0 

1.6 

23.9 

2004 

0.7 

0.0 

0.7 

2005 

27.0 

95.7 

23.9 

2006 

0.7 

0.0 

0.7 

2007 

0.4 

0.0 

0.4 

2008 

12.7 

0.0 

12.7 

2009 

4.5 

0.0 

4.5 

2010 

7.2 

0.0 

7.2 

Mean 

12.1 

2.7 

11.2 

90% 

0.3 

0.0 

0.3 

75% 

0.7 

0.0 

0.7 

50% 

6.5 

0.0 

6.5 

25% 

27.0 

0.0 

23.9 


2060 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

545.9 

12.9 

1973 

7.8 

1674.0 

39.6 

1974 

25.8 

1475.7 

34.9 

1975 

21.0 

1674.0 

39.6 

1976 

26.4 

1674.0 

39.6 

1977 

26.4 

46.8 

1.1 

1978 

0.7 

0.0 

0.0 

1979 

0.0 

1674.0 

39.6 

1980 

26.4 

20.2 

0.5 

1981 

0.3 

1674.0 

39.6 

1982 

26.4 

1674.0 

39.6 

1983 

26.4 

98.3 

2.3 

1984 

1.4 

1212.6 

28.7 

1985 

17.3 

10.4 

0.2 

1986 

0.1 

0.0 

0.0 

1987 

0.0 

215.7 

5.1 

1988 

3.1 

43.9 

1.0 

1989 

0.6 

297.2 

7.0 

1990 

4.2 

37.6 

0.9 

1991 

0.5 

401.3 

9.5 

1992 

5.7 

88.5 

2.1 

1993 

1.3 

1609.2 

38.0 

1994 

22.9 

1674.0 

39.6 

1995 

26.4 

1674.0 

39.6 

1996 

26.4 

71.7 

1.7 

1997 

1.0 

1674.0 

39.6 

1998 

26.4 

1674.0 

39.6 

1999 

26.4 

64.8 

1.5 

2000 

0.9 

1541.0 

36.4 

2001 

22.0 

34.1 

0.8 

2002 

0.5 

1674.0 

39.6 

2003 

26.4 

49.7 

1.2 

2004 

0.7 

1674.0 

39.6 

2005 

26.4 

46.3 

1.1 

2006 

0.7 

28.9 

0.7 

2007 

0.4 

892.8 

21.1 

2008 

12.7 

312.8 

7.4 

2009 

4.5 

508.3 

12.0 

2010 

7.2 

782.7 

18.5 

Mean 

11.9 

19.3 

0.5 

90% 

0.3 

46.7 

1.1 

75% 

0.7 

454.8 

10.8 

50% 

6.5 

1674.0 

39.6 

25% 

26.4 


Operation analyses 
26.4 
11.7 
23.3 
0.0 
23.3 
1425.0 


[6] 

[7] 

[8] 

[9] 

0.0 

7.8 

545.9 

12.9 

0.0 

23.3 

1635.3 

38.7 

0.0 

21.0 

1475.7 

34.9 

0.0 

23.3 

1635.3 

38.7 

3.8 

23.3 

1635.3 

38.7 

0.0 

0.7 

46.8 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

23.3 

1635.3 

38.7 

0.0 

0.3 

20.2 

0.5 

0.0 

23.3 

1635.3 

38.7 

3.0 

23.3 

1635.3 

38.7 

0.0 

1.4 

98.3 

2.3 

0.0 

17.3 

1212.6 

28.7 

0.0 

0.1 

10.4 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

3.1 

215.7 

5.1 

0.0 

0.6 

43.9 
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Salient Features of Existing Irrigation Projects in BNG MWS 025 


Irrigation Rate ( mm ) 

( 8 ) 

Gross 





























Total Eff . 





























Nominal 





























Area ( ha ) 

( 7 ) 

CCA 


OS 

Os 

os 

357.8 

o 

so 

in 

VZOZ 

o 

OS 

o 

00 

co 

o 

00 

00 

SO 

o 

I/O 

OS 

o 

00 

co 

214.0 

o 

o 

o 

o 

'-t 

o 

OO 

270.0 

543.0 

o 

O'N 

o 

O'N 

121.2 

SO 

297.7 

o 

os 

o 

OS 

540.0 

o 

so 

OO 

Ol- 

114.0 

o 

OO 

Storage ( Mm 3 ) 

( 6 ) 

2060 


SO 

O 

OO 

<N 

o 

i n 
o 
o 

(N 

o 

o 

o 

o 

<N 

<N 

o 

o 

O 

o 

o 

o |- 

o 

o|- 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

os 

o 

0.02 

o 

o 

o 

o 

o 

o 

0.14 

<N 

o 

wo 

o 

o 

co 

(N 

r - 

o 

co 

ol- 

o 

0.29 

2040 


t > 

o 

0.29 

i n 
o 
o 

0.14 

o 

o 

o 

0.22 

0.19 

o 

o 

o 

co 

o|- 

o 

i/O 

o 

wo 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

so 

<N 

o 

co 

o 

o 

o 

o 

o 

OO 

o 

o 

o 

OS 

<N 

(N 

o 

so 

o 

o 

o|- 

(N 

os 

o 

wo 

ol- 

o 

(N 

co 

o 

2020 


OO 

o 

o 

co 

o 

i n 
o 
o 

so 

o 

<N 

O 

o 

co 

<N 

o 

o 

<N 

o 

o 

o 

o 

o|- 

o 

so 

o 

OS 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0.32 

Ot- 

O 

o 

o 

o 

o 

OO 

o 

o 

OS 

o 

cq 

(N 

o 

r- 

o 

o 

SO 

(N 

- 

OO 

o|- 

o 

Ol- 

co 

o 

2010 


OS 

o 

co 

o 

so 

o 

o 

t> 

o 

co 

o 

o 

co 

<N 

o 

<N 

o 

o 

o 

o 

wo 

ol- 

o 

so 

o 

<N 

o 

wo 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

so 

co 

o 

O 

o 

o 

o 

OO 

o 

o 

<N 

o 

<N 

cq 

(N 

o 

r- 

o 

o 

oi 

(N 

OS 

o|- 

o 

wo 

co 

o 

Catchment 
Area ( km 2 ) 

( 5 ) 


OO 

to 

OO 

OO 

co 


OO 

^i- 

sd 

t> 

0.90 

<N 

SO 

10.36 

OO 

wo 

OS 

I/O 

d 

16.05 

32.16 

18.65 

23.57 

Ot- 

sq 

OO 

26.03 

OS 

wo 

(N 

24.60 

o|- 

OS 

11.14 

wo 

<N 

l> 

o|- 

OS 

co 

<N 

co 

6.09 

OS 

<N 

OO 

9.56 

wo 

wq 

OO 

Year of 

Const . 

( 4 ) 


1950 

1950 

1980 

1948 

1980 

1980 

1950 

1950 

1948 

1948 

1948 

1980 

1948 

1948 

1948 

1948 

1948 

1980 

1948 

1948 

1948 

1948 

1948 

1980 

1948 

1948 

1948 

Block 

( 3 ) 


Weir 

Weir 

Weir 

Weir 

Weir 

Weir 

Weir 

Weir 

Weir 

Weir 

Nadbai 

Weir 

Nadbai 

Nadbai 

Nadbai 

Nadbai 

Weir 

Nadbai 

Weir 

Kathumar 

Kathumar 

Nadbai 

Nadbai 

Sewar 

Kumher 

Kumher 

Kumher 

Class 

( 2 ) 

BNG MWS 025 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Project 

Name 

( 1 ) 

Halena Lower 

Halena Upper 

Hewara 

Brijwasi bundh 

Naswara 

Brilwari 

Ph 

Nay a Gaon 

Johanpur 

Newari 

Aronda 

Mewach 

Aranda Hantra bundh 

Dehra 

Hantra 

Sarsera 

Newara 

Rena 

Nagla hetram 

Ram Sagar Sumushi 

Pritam Pura 

Balera Upper 

Balera Lower 

Hindola 

Helak 

Husna 

Raisis 













































Irrigation Rate ( mm ) 

( 8 ) 

Gross 







1425.0 

Total Eff . 







o 

d 

Nominal 







285.0 

Area ( ha ) 

( 7 ) 

CCA 

270.0 

1215.0 

121.0 

472.5 

<N 

On 

00 


6162.1 

Storage ( Mm 3 ) 

( 6 ) 

2060 

0.53 

2.39 

1.09 

o 

o 

0.42 

4.05 

68 TI 

2040 

0.62 

2.43 

on 

0.05 

0.44 

4.05 

12.42 

2020 

0.70 

LVZ 

- 

0.09 

0.45 

4.05 

12.98 

2010 

0.74 

6VZ 

- 

o 

o 

0.46 

4.05 

13.31 

Catchment 
Area ( km 2 ) 

( 5 ) 

31.03 

13.99 

2.59 

14.24 

5.18 


o 

© 

Year of 

Const . 

( 4 ) 

1948 

1980 

1948 

1948 

1948 


Sub-Total (excluding WHS ) 

Block 

( 3 ) 

Kumher 

Kumher 

Kumher 

Kumher 

Kumher 


Class 

( 2 ) 

MINOR 

MINOR 

MINOR 

MINOR 

MINOR 

Micro 

Project 

Name 

( 1 ) 

Bhatawali 

Ajau 

Pahuwa 

Helak Roondh 

Dhanwara 

WHSs 























Projected Siltation at Existing Irrigation Projects in BNG MWS 025 
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Simulated Flow Series of Intercepted Area of BNG MWS 025, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

2.4 

5.3 

5.3 

1.9 

0.5 

16.1 

1974 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

2.0 

16.0 

11.6 

5.4 

1.2 

0.4 

36.8 

1975 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

3.5 

26.5 

29.9 

18.3 

7.9 

1.5 

87.8 

1976 

0.5 

0.2 

0.1 

0.0 

0.0 

0.7 

6.4 

18.1 

17.0 

11.6 

4.1 

1.0 

59.5 

1977 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

2.8 

29.0 

24.4 

13.1 

4.3 

0.9 

75.1 

1978 

0.3 

0.1 

0.2 

0.1 

0.1 

0.0 

0.1 

3.0 

7.9 

6.5 

2.6 

0.6 

21.5 

1979 

0.2 

0.3 

1.3 

0.7 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.1 

22.5 

19.7 

11.2 

4.1 

1.1 

65.6 

1981 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

2.3 

6.3 

5.2 

2.4 

0.6 

0.3 

17.8 

1982 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

11.6 

23.2 

15.8 

7.1 

2.6 

60.9 

1983 

0.5 

0.2 

0.1 

0.2 

0.7 

0.3 

1.9 

12.6 

16.8 

11.3 

4.6 

1.2 

50.4 

1984 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

7.4 

19.3 

26.7 

22.6 

10.7 

3.5 

90.7 

1985 

0.8 

0.3 

0.1 

0.0 

0.0 

0.0 

0.7 

17.0 

20.1 

13.9 

8.0 

3.4 

64.3 

1986 

0.7 

0.7 

1.3 

0.5 

0.2 

0.4 

3.1 

3.4 

3.0 

1.0 

0.3 

0.1 

14.8 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.2 

0.3 

0.1 

3.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.8 

13.8 

10.3 

5.2 

1.1 

0.4 

34.7 

1989 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

1.3 

2.7 

5.4 

4.1 

1.3 

0.3 

15.4 

1990 

0.1 

0.1 

0.4 

0.3 

0.1 

0.0 

1.9 

8.9 

12.3 

14.4 

7.2 

2.7 

48.4 

1991 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

3.4 

3.3 

1.9 

1.9 

11.5 

1992 

0.6 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

3.2 

11.2 

12.2 

9.5 

4.1 

41.1 

1993 

0.9 

0.3 

0.1 

0.1 

0.0 

0.0 

4.6 

11.6 

8.6 

6.6 

2.4 

0.7 

36.0 

1994 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

4.5 

24.4 

22.8 

12.4 

4.0 

0.9 

69.3 

1995 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

0.9 

27.6 

38.2 

25.5 

11.6 

3.3 

107.6 

1996 

0.7 

0.3 

0.1 

0.0 

0.0 

2.4 

8.3 

12.9 

22.2 

23.5 

12.4 

5.0 

87.9 

1997 

1.0 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1.6 

2.5 

1.0 

0.3 

7.1 

1998 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

3.6 

11.4 

12.8 

9.8 

3.9 

1.0 

42.7 

1999 

0.4 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

3.8 

8.6 

9.4 

4.3 

1.0 

27.7 

2000 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

1.5 

4.0 

5.0 

2.7 

0.6 

0.2 

14.7 

2001 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

14.2 

26.1 

16.1 

7.3 

1.3 

0.5 

65.8 

2002 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

16.1 

18.1 

10.5 

3.2 

0.8 

51.0 

2004 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

10.1 

8.0 

3.7 

0.8 

24.3 

2005 

0.3 

0.1 

0.1 

0.0 

0.0 

0.0 

10.2 

33.8 

23.0 

11.3 

2.9 

0.7 

82.5 

2006 

0.3 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

3.9 

3.4 

1.4 

0.4 

0.1 

9.9 

2007 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

1.1 

1.2 

0.3 

0.1 

3.6 

2008 

0.1 

0.0 

0.0 

0.0 

0.0 

1.6 

23.2 

27.3 

16.1 

7.9 

1.6 

0.6 

78.3 

2009 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

2.7 

11.4 

11.3 

7.1 

1.8 

0.6 

35.1 

2010 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

1.9 

5.8 

7.3 

10.4 

6.7 

4.6 

37.2 

% flow 

0.8 

0.3 

0.3 

0.2 

0.1 

0.4 

7.7 

27.4 

30.1 

21.0 

8.8 

3.0 


Mean 

0.3 

0.1 

0.1 

0.1 

0.0 

0.2 

3.2 

11.5 

12.7 

8.8 

3.7 

1.3 

42.1 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.0 

1.1 

0.8 

0.3 

0.1 

3.6 

75% 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

1.2 

4.2 

4.6 

3.2 

1.3 

0.5 

15.3 

50% 

0.3 

0.1 

0.1 

0.1 

0.0 

0.1 

2.8 

10.2 

11.1 

7.8 

3.3 

1.1 

37.0 

25% 

0.5 

0.2 

0.2 

0.1 

0.1 

0.2 

5.0 

18.0 

19.7 

13.8 

5.8 

2.0 

65.7 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 025, Mm 3 


2010 Operation analyses 



[0] 

13.3 





[L] 

11.7 





[1] 

11.8 





[2] 

0.0 





[3] 

11.8 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

13.3 

0.0 

11.8 

824.6 

13.4 

1974 

13.3 

19.5 

11.8 

824.6 

13.4 

1975 

13.3 

70.5 

11.8 

824.6 

13.4 

1976 

13.3 

42.2 

11.8 

824.6 

13.4 

1977 

13.3 

57.7 

11.8 

824.6 

13.4 

1978 

13.3 

4.2 

11.8 

824.6 

13.4 

1979 

2.8 

0.0 

2.8 

195.4 

3.2 

1980 

13.3 

48.3 

11.8 

824.6 

13.4 

1981 

13.3 

0.5 

11.8 

824.6 

13.4 

1982 

13.3 

43.5 

11.8 

824.6 

13.4 

1983 

13.3 

33.0 

11.8 

824.6 

13.4 

1984 

13.3 

73.3 

11.8 

824.6 

13.4 

1985 

13.3 

46.9 

11.8 

824.6 

13.4 

1986 

13.3 

0.0 

11.8 

824.6 

13.4 

1987 

3.0 

0.0 

3.0 

211.5 

3.4 

1988 

13.3 

17.4 

11.8 

824.6 

13.4 

1989 

13.3 

0.0 

11.8 

824.6 

13.4 

1990 

13.3 

31.0 

11.8 

824.6 

13.4 

1991 

11.5 

0.0 

11.5 

807.4 

13.1 

1992 

13.3 

23.7 

11.8 

824.6 

13.4 

1993 

13.3 

18.6 

11.8 

824.6 

13.4 

1994 

13.3 

52.0 

11.8 

824.6 

13.4 

1995 

13.3 

90.2 

11.8 

824.6 

13.4 

1996 

13.3 

70.6 

11.8 

824.6 

13.4 

1997 

7.1 

0.0 

7.1 

498.1 

8.1 

1998 

13.3 

25.3 

11.8 

824.6 

13.4 

1999 

13.3 

10.3 

11.8 

824.6 

13.4 

2000 

13.3 

0.0 

11.8 

824.6 

13.4 

2001 

13.3 

48.4 

11.8 

824.6 

13.4 

2002 

0.3 

0.0 

0.3 

24.4 

0.4 

2003 

13.3 

33.6 

11.8 

824.6 

13.4 

2004 

13.3 

6.9 

11.8 

824.6 

13.4 

2005 

13.3 

65.1 

11.8 

824.6 

13.4 

2006 

9.9 

0.0 

9.9 

694.8 

11.3 

2007 

3.6 

0.0 

3.6 

254.4 

4.1 

2008 

13.3 

61.0 

11.8 

824.6 

13.4 

2009 

13.3 

17.8 

11.8 

824.6 

13.4 

2010 

13.3 

19.8 

11.8 

824.6 

13.4 

Mean 

11.9 

27.1 

10.6 

743.4 

12.1 

90% 

4.2 

0.0 

4.2 

294.6 

4.8 

75% 

11.0 

2.9 

9.8 

684.4 

11.1 

50% 

11.0 

28.5 

9.8 

684.4 

11.1 

25% 

11.0 

62.2 

9.8 

684.4 

11.1 



2020 

Operation analyses 




[0] 

13.0 





[L] 

11.7 





[1] 

11.5 





[2] 

0.0 





[3] 

11.5 





[4] 

1425.0 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

13.0 

0.0 

11.5 

804.2 

13.1 

1974 

13.0 

19.8 

11.5 

804.2 

13.1 

1975 

13.0 

70.8 

11.5 

804.2 

13.1 

1976 

13.0 

42.5 

11.5 

804.2 

13.1 

1977 

13.0 

58.1 

11.5 

804.2 

13.1 

1978 

13.0 

4.5 

11.5 

804.2 

13.1 

1979 

2.8 

0.0 

2.8 

195.4 

3.2 

1980 

13.0 

48.6 

11.5 

804.2 

13.1 

1981 

13.0 

0.8 

11.5 

804.2 

13.1 

1982 

13.0 

43.8 

11.5 

804.2 

13.1 

1983 

13.0 

33.3 

11.5 

804.2 

13.1 

1984 

13.0 

73.7 

11.5 

804.2 

13.1 

1985 

13.0 

47.3 

11.5 

804.2 

13.1 

1986 

13.0 

0.0 

11.5 

804.2 

13.1 

1987 

3.0 

0.0 

3.0 

211.5 

3.4 

1988 

13.0 

17.7 

11.5 

804.2 

13.1 

1989 

13.0 

0.0 

11.5 

804.2 

13.1 

1990 

13.0 

31.4 

11.5 

804.2 

13.1 

1991 

11.5 

0.0 

11.5 

804.2 

13.1 

1992 

13.0 

24.1 

11.5 

804.2 

13.1 

1993 

13.0 

18.9 

11.5 

804.2 

13.1 

1994 

13.0 

52.3 

11.5 

804.2 

13.1 

1995 

13.0 

90.5 

11.5 

804.2 

13.1 

1996 

13.0 

70.9 

11.5 

804.2 

13.1 

1997 

7.1 

0.0 

7.1 

498.1 

8.1 

1998 

13.0 

25.6 

11.5 

804.2 

13.1 

1999 

13.0 

10.6 

11.5 

804.2 

13.1 

2000 

13.0 

0.0 

11.5 

804.2 

13.1 

2001 

13.0 

48.7 

11.5 

804.2 

13.1 

2002 

0.3 

0.0 

0.3 

24.4 

0.4 

2003 

13.0 

33.9 

11.5 

804.2 

13.1 

2004 

13.0 

7.3 

11.5 

804.2 

13.1 

2005 

13.0 

65.4 

11.5 

804.2 

13.1 

2006 

9.9 

0.0 

9.9 

694.8 

11.3 

2007 

3.6 

0.0 

3.6 

254.4 

4.1 

2008 

13.0 

61.3 

11.5 

804.2 

13.1 

2009 

13.0 

18.1 

11.5 

804.2 

13.1 

2010 

13.0 

20.1 

11.5 

804.2 

13.1 

Mean 

11.6 

27.4 

10.4 

726.7 

11.8 

90% 

4.2 

0.0 

4.2 

294.6 

4.8 

75% 

10.4 

3.5 

9.2 

645.9 

10.5 

50% 

10.4 

29.1 

9.2 

645.9 

10.5 

25% 

10.4 

62.9 

9.2 

645.9 

10.5 


2040 Operation analyses 



[0] 

12.4 



[L] 

11.7 



[1] 

11.0 



[2] 

0.0 



[3] 

11.0 



[4] 

1425.0 


Year 

[5] 

[6] 

[7] 

1973 

12.4 

0.0 

11.0 

1974 

12.4 

20.4 

11.0 

1975 

12.4 

71.3 

11.0 

1976 

12.4 

43.1 

11.0 

1977 

12.4 

58.6 

11.0 

1978 

12.4 

5.1 

11.0 

1979 

2.8 

0.0 

2.8 

1980 

12.4 

49.2 

11.0 

1981 

12.4 

1.4 

11.0 

1982 

12.4 

44.4 

11.0 

1983 

12.4 

33.9 

11.0 

1984 

12.4 

74.2 

11.0 

1985 

12.4 

47.8 

11.0 

1986 

12.4 

0.0 

11.0 

1987 

3.0 

0.0 

3.0 

1988 

12.4 

18.2 

11.0 

1989 

12.4 

0.0 

11.0 

1990 

12.4 

31.9 

11.0 

1991 

11.5 

0.0 

11.0 

1992 

12.4 

24.6 

11.0 

1993 

12.4 

19.5 

11.0 

1994 

12.4 

52.8 

11.0 

1995 

12.4 

91.1 

11.0 

1996 

12.4 

71.4 

11.0 

1997 

7.1 

0.0 

7.1 

1998 

12.4 

26.2 

11.0 

1999 

12.4 

11.2 

11.0 

2000 

12.4 

0.0 

11.0 

2001 

12.4 

49.3 

11.0 

2002 

0.3 

0.0 

0.3 

2003 

12.4 

34.5 

11.0 

2004 

12.4 

7.8 

11.0 

2005 

12.4 

66.0 

11.0 

2006 

9.9 

0.0 

9.9 

2007 

3.6 

0.0 

3.6 

2008 

12.4 

61.9 

11.0 

2009 

12.4 

18.6 

11.0 

2010 

12.4 

20.7 

11.0 

Mean 

11.1 

27.8 

9.9 

90% 

4.2 

0.0 

4.2 

75% 

9.3 

4.6 

8.2 

50% 

9.3 

30.3 

8.2 

25% 

9.3 

64.0 

8.2 


2060 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

769.6 

12.5 

1973 

11.9 

769.6 

12.5 

1974 

11.9 

769.6 

12.5 

1975 

11.9 

769.6 

12.5 

1976 

11.9 

769.6 

12.5 

1977 

11.9 

769.6 

12.5 

1978 

11.9 

195.4 

3.2 

1979 

2.8 

769.6 

12.5 

1980 

11.9 

769.6 

12.5 

1981 

11.9 

769.6 

12.5 

1982 

11.9 

769.6 

12.5 

1983 

11.9 

769.6 

12.5 

1984 

11.9 

769.6 

12.5 

1985 

11.9 

769.6 

12.5 

1986 

11.9 

211.5 

3.4 

1987 

3.0 

769.6 

12.5 

1988 

11.9 

769.6 

12.5 

1989 

11.9 

769.6 

12.5 

1990 

11.9 

769.6 

12.5 

1991 

11.5 

769.6 

12.5 

1992 

11.9 

769.6 

12.5 

1993 

11.9 

769.6 

12.5 

1994 

11.9 

769.6 

12.5 

1995 

11.9 

769.6 

12.5 

1996 

11.9 

498.1 

8.1 

1997 

7.1 

769.6 

12.5 

1998 

11.9 

769.6 

12.5 

1999 

11.9 

769.6 

12.5 

2000 

11.9 

769.6 

12.5 

2001 

11.9 

24.4 

0.4 

2002 

0.3 

769.6 

12.5 

2003 

11.9 

769.6 

12.5 

2004 

11.9 

769.6 

12.5 

2005 

11.9 

694.8 

11.3 

2006 

9.9 

254.4 

4.1 

2007 

3.6 

769.6 

12.5 

2008 

11.9 

769.6 

12.5 

2009 

11.9 

769.6 

12.5 

2010 

11.9 

697.5 

11.3 

Mean 

10.7 

294.6 

4.8 

90% 

4.2 

575.1 

9.3 

75% 

8.2 

575.1 

9.3 

50% 

8.2 

575.1 

9.3 

25% 

8.2 


Operation analyses 
11.9 
11.7 
10.5 
0.0 
10.5 
1425.0 


[6] 

[7] 

[8] 

[9] 

0.2 

10.5 

737.0 

12.0 

20.9 

10.5 

737.0 

12.0 

71.9 

10.5 

737.0 

12.0 

43.6 

10.5 

737.0 

12.0 

59.1 

10.5 

737.0 

12.0 

5.6 

10.5 

737.0 

12.0 

0.0 

2.8 

195.4 

3.2 

49.7 

10.5 

737.0 

12.0 

1.9 

10.5 

737.0 

12.0 

44.9 

10.5 

737.0 

12.0 

34.4 

10.5 

737.0 

12.0 

74.7 

10.5 

737.0 

12.0 

48.4 

10.5 

737.0 

12.0 

0.0 

10.5 

737.0 

12.0 

0.0 

3.0 

211.5 

3.4 

18.8 

10.5 

737.0 

12.0 

0.0 

10.5 

737.0 

12.0 

32.5 

10.5 

737.0 

12.0 

0.0 

10.5 

737.0 

12.0 

25.2 

10.5 

737.0 

12.0 

20.0 

10.5 

737.0 

12.0 

53.4 

10.5 

737.0 

12.0 

91.6 

10.5 

737.0 

12.0 

72.0 

10.5 

737.0 

12.0 

0.0 

7.1 

498.1 

8.1 

26.7 

10.5 

737.0 

12.0 

11.7 

10.5 

737.0 

12.0 

0.0 

10.5 

737.0 

12.0 

49.8 

10.5 

737.0 

12.0 

0.0 

0.3 

24.4 

0.4 

35.0 

10.5 

737.0 

12.0 

8.3 

10.5 

737.0 

12.0 

66.5 

10.5 

737.0 

12.0 

0.0 

9.9 

694.8 

11.3 

0.0 

3.6 

254.4 

4.1 

62.4 

10.5 

737.0 

12.0 

19.2 

10.5 

737.0 

12.0 

21.2 

10.5 

737.0 

12.0 

28.1 

9.5 

670.0 

10.9 

0.0 

4.2 

294.6 

4.8 

5.7 

7.2 

507.9 

8.2 

31.3 

7.2 

507.9 

8.2 

65.1 

7.2 

507.9 

8.2 


BNG MWS 025 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 
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Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 
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BNG MWS 025 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

no 
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Water Yield, Mm 3 /yr 
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Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in BNG MWS 026 


Irrigation Rate (mm) 
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Projected Siltation at Existing Irrigation Projects in BNG MWS 026 
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Simulated Flow Series of Intercepted Area of BNG MWS 026, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.6 

1.2 

0.9 

0.4 

0.1 

3.1 

1974 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.7 

0.4 

0.2 

0.1 

0.0 

1.8 

1975 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

3.5 

4.6 

3.3 

1.4 

0.3 

15.1 

1976 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.9 

6.3 

3.2 

2.2 

0.8 

0.2 

13.8 

1977 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

4.3 

6.3 

4.1 

3.1 

1.4 

0.3 

19.6 

1978 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.5 

1.9 

0.8 

0.3 

0.1 

4.8 

1979 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1980 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.2 

0.1 

0.0 

0.0 

0.9 

1981 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.7 

0.4 

0.1 

0.0 

0.0 

1.7 

1982 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.6 

0.5 

0.1 

0.0 

1.5 

1983 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.7 

1.8 

1.3 

0.4 

0.1 

4.5 

1984 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.4 

1985 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1986 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1989 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1993 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1994 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.4 

0.1 

0.0 

0.0 

1.2 

1995 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.7 

3.6 

2.6 

1.0 

0.2 

10.1 

1996 

0.1 

0.0 

0.0 

0.0 

0.0 

11.1 

2.9 

4.2 

4.8 

3.3 

1.2 

0.3 

28.0 

1997 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

1998 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

1.1 

1.0 

0.9 

0.4 

0.1 

3.8 

1999 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2.7 

2.4 

1.2 

0.4 

0.1 

7.2 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

2001 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

3.6 

3.2 

1.2 

0.7 

0.2 

0.1 

9.1 

2002 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0.2 

2003 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.9 

4.2 

3.6 

1.9 

0.5 

0.1 

13.2 

2004 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.3 

2005 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

3.4 

2.0 

0.8 

0.2 

0.1 

9.7 

2006 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.8 

0.7 

0.4 

0.1 

0.0 

3.0 

2007 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2008 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.1 

1.1 

1.1 

0.4 

0.1 

0.1 

4.3 

2009 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

0.3 

0.7 

0.2 

0.1 

0.0 

2.4 

2010 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

6.1 

2.2 

1.3 

0.5 

10.4 

% flow 

0.5 

0.2 

0.1 

0.0 

0.0 

6.8 

15.2 

26.5 

26.9 

16.1 

6.1 

1.6 


Mean 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.7 

1.2 

1.2 

0.7 

0.3 

0.1 

4.5 















90% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

75% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

50% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.4 

0.4 

0.3 

0.1 

0.0 

1.6 

25% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

1.2 

2.0 

2.1 

1.2 

0.5 

0.1 

7.7 






























































Surplus Water Operation Analysis of Intercepted Area of BNG MWS 026, Mm 3 
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Water Yield, Mm 3 /yr 
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Salient Features of Existing Irrigation Projects in CHM MWS 002 


Irrigation Rate (mm) 

(8) 

Gross 











682.6 

Total Eff. 











50.4 

Nominal 











344.1 

Area (ha) 

(7) 

CCA 


824.0 

o 

oo 

o 

1958.0 

755.0 

769.0 

o 

00 

(N 

o 

458.3 

o 

OO 


6954.2 

Storage (Mm 3 ) 

(6) 

2060 


00 

q 

^t- 

5.46 

o 

00 

oo 

2.83 

2.49 

4.54 

2.21 

0.32 

25.89 

31.32 

2040 


oo 

^t- 

5.61 

9.24 

3.11 

2.61 

4.83 

2.28 

0.33 

25.89 

32.82 

2020 


oo 

^t- 

5.61 

9.24 

3.11 

2.61 

4.83 

2.28 

0.33 

25.89 

32.82 

2010 


o 

00 

5.69 

917*6 

3.25 

2.67 

4.98 

2.32 

0.33 

25.89 

33.57 

Catchment 
Area (km 2 ) 

(5) 


29.27 

35.00 

o 

o 

o 

o 

65.28 

27.69 

67.34 

17.79 

1.50 


343.87 

Year of 

Const. 

(4) 


1984 

1980 

1980 

1980 

1968 

1956 

1980 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 


Keshoraipatan 

Uniara 

Keshoraipatan 

Uniara 

Uniara 

Khandar 

Uniara 

Uniara 


Class 

(2) 

CHM MWS 002 

Minor 

Minor 

Minor 

Minor 

Minor 

Minor 

Minor 

Minor 

Micro 

Project 

Name 

(1) 

Indrani 

Seedanpur 

Chakan 

Thikria 

Batawadi 

Pancholas 

Kumahriya 

Rizoda 

WHSs 




























Projected Siltation at Existing Irrigation Projects in CHM MWS 002 
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Simulated Flow Series of Intercepted Area of CHM MWS 002, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

1.7 

1.1 

0.9 

0.6 

0.5 

0.4 

32.2 

185.8 

51.7 

12.7 

5.2 

4.1 

296.9 

1974 

3.0 

2.0 

1.7 

1.2 

0.9 

0.8 

54.4 

73.6 

15.2 

33.1 

8.7 

4.2 

198.9 

1975 

3.2 

2.1 

1.8 

1.3 

1.0 

1.3 

71.9 

158.2 

75.1 

21.0 

7.4 

5.7 

349.9 

1976 

4.2 

2.9 

2.3 

1.6 

1.6 

18.7 

29.5 

20.9 

26.2 

7.2 

16.3 

9.4 

140.9 

1977 

3.2 

2.2 

1.8 

1.3 

1.1 

6.5 

102.8 

81.0 

88.8 

19.7 

6.4 

4.8 

319.7 

1978 

3.6 

2.5 

2.0 

1.4 

1.1 

1.2 

26.9 

65.7 

43.4 

9.6 

4.8 

3.7 

165.9 

1979 

2.7 

3.7 

2.0 

1.4 

1.1 

5.8 

120.3 

20.9 

5.6 

3.5 

3.9 

3.4 

174.2 

1980 

1.8 

1.3 

1.0 

0.7 

0.6 

9.8 

12.6 

51.6 

13.4 

4.5 

3.2 

2.4 

103.1 

1981 

1.8 

1.2 

1.0 

0.7 

0.6 

0.4 

42.8 

39.1 

10.5 

4.8 

3.4 

2.6 

108.7 

1982 

2.1 

1.4 

1.1 

0.8 

0.6 

0.5 

6.6 

57.7 

17.9 

6.5 

5.9 

3.0 

103.9 

1983 

2.2 

1.5 

1.2 

1.4 

0.9 

0.9 

6.3 

9.5 

42.6 

9.8 

3.8 

2.9 

82.8 

1984 

2.1 

1.5 

1.2 

0.8 

0.6 

0.6 

0.5 

22.1 

2.0 

1.6 

1.3 

1.0 

35.2 

1985 

0.7 

0.5 

0.4 

0.3 

0.2 

0.3 

6.1 

6.6 

2.3 

58.0 

3.3 

2.6 

81.3 

1986 

2.0 

2.0 

1.2 

0.9 

0.7 

0.9 

51.6 

40.3 

11.2 

5.2 

2.8 

2.2 

120.9 

1987 

1.6 

1.1 

0.9 

0.6 

0.5 

0.7 

1.6 

14.3 

4.8 

2.3 

1.7 

5.8 

36.0 

1988 

1.4 

0.9 

0.8 

0.5 

0.4 

3.7 

26.5 

28.2 

23.2 

13.6 

4.7 

3.6 

107.5 

1989 

2.7 

1.8 

1.5 

1.1 

0.8 

1.1 

8.8 

25.7 

5.5 

3.3 

2.3 

1.8 

56.3 

1990 

1.3 

0.9 

0.7 

0.5 

0.4 

0.6 

57.3 

31.1 

18.8 

6.7 

3.6 

2.8 

124.8 

1991 

2.0 

1.4 

1.1 

0.8 

0.6 

0.5 

26.1 

65.7 

57.6 

14.6 

6.1 

4.7 

181.3 

1992 

3.4 

2.4 

1.9 

1.4 

1.1 

0.8 

30.5 

66.3 

18.0 

39.9 

7.5 

3.8 

177.1 

1993 

2.8 

2.0 

1.7 

1.2 

0.9 

6.9 

24.9 

35.4 

38.6 

9.3 

4.3 

2.8 

130.8 

1994 

2.5 

1.5 

1.2 

0.9 

0.7 

2.4 

136.5 

122.1 

31.0 

9.6 

5.6 

4.3 

318.1 

1995 

6.1 

2.5 

2.1 

1.5 

1.1 

0.9 

42.1 

163.9 

78.7 

16.4 

7.1 

5.5 

327.9 

1996 

4.1 

2.8 

2.3 

1.6 

1.2 

1.0 

8.1 

100.1 

41.0 

12.3 

5.0 

3.9 

183.4 

1997 

2.9 

2.0 

1.6 

1.1 

0.9 

1.1 

13.9 

70.4 

33.6 

14.0 

9.2 

6.3 

157.1 

1998 

3.1 

2.1 

2.5 

1.4 

1.0 

1.0 

53.4 

70.9 

23.0 

35.7 

8.3 

4.0 

206.5 

1999 

3.0 

2.1 

1.7 

1.2 

0.9 

4.2 

30.0 

15.0 

32.3 

14.1 

4.0 

3.1 

111.6 

2000 

2.3 

1.6 

1.3 

0.9 

0.9 

0.6 

20.6 

6.1 

19.2 

3.3 

2.3 

1.8 

60.8 

2001 

1.3 

0.9 

0.7 

0.7 

5.2 

9.7 

105.5 

71.0 

12.6 

8.8 

4.2 

3.2 

223.8 

2002 

2.4 

3.3 

1.5 

1.1 

0.8 

10.8 

1.1 

6.5 

6.1 

1.3 

1.0 

0.8 

36.8 

2003 

0.6 

1.6 

0.5 

0.3 

0.3 

1.2 

36.2 

64.1 

39.3 

12.5 

5.5 

4.2 

166.4 

2004 

3.1 

2.2 

1.7 

1.2 

2.7 

1.9 

1.5 

177.0 

32.2 

16.5 

5.6 

4.0 

249.8 

2005 

3.0 

2.0 

1.7 

1.4 

1.2 

29.8 

175.8 

33.2 

25.3 

7.8 

4.5 

3.5 

289.1 

2006 

2.6 

1.7 

1.5 

1.0 

0.9 

1.8 

66.6 

44.8 

54.5 

8.7 

4.8 

3.7 

192.5 

2007 

2.7 

2.7 

1.9 

1.3 

1.0 

36.3 

77.3 

78.5 

61.3 

12.6 

5.6 

4.4 

285.6 

2008 

3.2 

2.2 

1.8 

1.3 

1.2 

17.8 

92.9 

60.8 

25.2 

10.4 

5.1 

3.9 

225.8 

2009 

2.9 

1.9 

1.6 

1.1 

0.9 

0.8 

3.0 

4.0 

2.0 

11.1 

2.7 

1.6 

33.5 

2010 

1.2 

0.8 

0.7 

0.5 

0.4 

0.3 

4.6 

74.7 

99.4 

20.0 

44.1 

20.2 

266.8 

% flow 

1.5 

1.1 

0.8 

0.6 

0.6 

2.9 

25.0 

35.2 

18.5 

7.8 

3.6 

2.4 


Mean 

2.5 

1.8 

1.4 

1.0 

1.0 

4.8 

42.3 

59.5 

31.3 

13.2 

6.1 

4.1 

169.3 















90% 

0.6 

0.4 

0.3 

0.2 

0.2 

1.1 

9.2 

12.9 

6.8 

2.9 

1.3 

0.9 

36.7 

75% 

1.6 

1.1 

0.9 

0.6 

0.6 

3.0 

25.9 

36.5 

19.2 

8.1 

3.7 

2.5 

103.7 

50% 

2.5 

1.8 

1.4 

1.0 

1.0 

4.8 

41.6 

58.4 

30.7 

13.0 

6.0 

4.0 

166.1 

25% 

3.5 

2.5 

2.0 

1.4 

1.4 

6.6 

58.0 

81.5 

42.9 

18.1 

8.3 

5.6 

231.8 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 002, Mm 3 


2010 Operation analyses 



[0] 

33.6 



[L] 

16.2 



[1] 

28.1 



[2] 

0.0 



[3] 

28.1 



[4] 

682.6 


Year 

[5] 

[6] 

[7] 

1973 

33.6 

237.4 

28.1 

1974 

33.6 

139.4 

28.1 

1975 

33.6 

290.4 

28.1 

1976 

33.6 

81.4 

28.1 

1977 

33.6 

260.2 

28.1 

1978 

33.6 

106.4 

28.1 

1979 

33.6 

114.7 

28.1 

1980 

33.6 

43.6 

28.1 

1981 

33.6 

49.3 

28.1 

1982 

33.6 

44.5 

28.1 

1983 

33.6 

23.4 

28.1 

1984 

33.6 

0.0 

28.1 

1985 

33.6 

21.8 

28.1 

1986 

33.6 

61.5 

28.1 

1987 

33.6 

0.0 

28.1 

1988 

33.6 

48.0 

28.1 

1989 

33.6 

0.0 

28.1 

1990 

33.6 

65.3 

28.1 

1991 

33.6 

121.8 

28.1 

1992 

33.6 

117.6 

28.1 

1993 

33.6 

71.3 

28.1 

1994 

33.6 

258.6 

28.1 

1995 

33.6 

268.4 

28.1 

1996 

33.6 

124.0 

28.1 

1997 

33.6 

97.7 

28.1 

1998 

33.6 

147.0 

28.1 

1999 

33.6 

52.1 

28.1 

2000 

33.6 

1.4 

28.1 

2001 

33.6 

164.3 

28.1 

2002 

33.6 

0.0 

28.1 

2003 

33.6 

106.9 

28.1 

2004 

33.6 

190.3 

28.1 

2005 

33.6 

229.6 

28.1 

2006 

33.6 

133.0 

28.1 

2007 

33.6 

226.1 

28.1 

2008 

33.6 

166.3 

28.1 

2009 

33.5 

0.0 

28.1 

2010 

33.6 

207.4 

28.1 

Mean 

33.6 

112.4 

28.1 

90% 

33.6 

0.0 

28.1 

75% 

33.6 

51.9 

28.1 

50% 

33.6 

116.4 

28.1 

25% 

33.6 

183.8 

28.1 


2020 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

4121.2 

59.3 

1973 

32.8 

4121.2 

59.3 

1974 

32.8 

4121.2 

59.3 

1975 

32.8 

4121.2 

59.3 

1976 

32.8 

4121.2 

59.3 

1977 

32.8 

4121.2 

59.3 

1978 

32.8 

4121.2 

59.3 

1979 

32.8 

4121.2 

59.3 

1980 

32.8 

4121.2 

59.3 

1981 

32.8 

4121.2 

59.3 

1982 

32.8 

4121.2 

59.3 

1983 

32.8 

4121.2 

59.3 

1984 

32.8 

4121.2 

59.3 

1985 

32.8 

4121.2 

59.3 

1986 

32.8 

4121.2 

59.3 

1987 

32.8 

4121.2 

59.3 

1988 

32.8 

4121.2 

59.3 

1989 

32.8 

4121.2 

59.3 

1990 

32.8 

4121.2 

59.3 

1991 

32.8 

4121.2 

59.3 

1992 

32.8 

4121.2 

59.3 

1993 

32.8 

4121.2 

59.3 

1994 

32.8 

4121.2 

59.3 

1995 

32.8 

4121.2 

59.3 

1996 

32.8 

4121.2 

59.3 

1997 

32.8 

4121.2 

59.3 

1998 

32.8 

4121.2 

59.3 

1999 

32.8 

4121.2 

59.3 

2000 

32.8 

4121.2 

59.3 

2001 

32.8 

4121.2 

59.3 

2002 

32.8 

4121.2 

59.3 

2003 

32.8 

4121.2 

59.3 

2004 

32.8 

4121.2 

59.3 

2005 

32.8 

4121.2 

59.3 

2006 

32.8 

4121.2 

59.3 

2007 

32.8 

4121.2 

59.3 

2008 

32.8 

4121.2 

59.3 

2009 

32.8 

4121.2 

59.3 

2010 

32.8 

4121.2 

59.3 

Mean 

32.8 

4121.2 

59.3 

90% 

32.8 

4121.2 

59.3 

75% 

32.8 

4121.2 

59.3 

50% 

32.8 

4121.2 

59.3 

25% 

32.8 


Operation analyses 
32.8 
16.2 
27.5 
0.0 
27.5 
682.6 


[6] 

[7] 

[8] 

[9] 

238.2 

27.5 

4029.2 

57.9 

140.2 

27.5 

4029.2 

57.9 

291.2 

27.5 

4029.2 

57.9 

82.2 

27.5 

4029.2 

57.9 

261.0 

27.5 

4029.2 

57.9 

107.2 

27.5 

4029.2 

57.9 

115.5 

27.5 

4029.2 

57.9 

44.3 

27.5 

4029.2 

57.9 

50.0 

27.5 

4029.2 

57.9 

45.2 

27.5 

4029.2 

57.9 

24.1 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

22.6 

27.5 

4029.2 

57.9 

62.2 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

48.8 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

66.1 

27.5 

4029.2 

57.9 

122.6 

27.5 

4029.2 

57.9 

118.4 

27.5 

4029.2 

57.9 

72.1 

27.5 

4029.2 

57.9 

259.4 

27.5 

4029.2 

57.9 

269.2 

27.5 

4029.2 

57.9 

124.7 

27.5 

4029.2 

57.9 

98.4 

27.5 

4029.2 

57.9 

147.8 

27.5 

4029.2 

57.9 

52.9 

27.5 

4029.2 

57.9 

2.1 

27.5 

4029.2 

57.9 

165.0 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

107.6 

27.5 

4029.2 

57.9 

191.1 

27.5 

4029.2 

57.9 

230.4 

27.5 

4029.2 

57.9 

133.8 

27.5 

4029.2 

57.9 

226.8 

27.5 

4029.2 

57.9 

167.1 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

208.1 

27.5 

4029.2 

57.9 

113.1 

27.5 

4029.2 

57.9 

0.0 

27.5 

4029.2 

57.9 

52.7 

27.5 

4029.2 

57.9 

117.2 

27.5 

4029.2 

57.9 

184.6 

27.5 

4029.2 

57.9 


2040 Operation analyses 



[0] 

32.8 





[L] 

16.2 





[1] 

27.5 





[2] 

0.0 





[3] 

27.5 





[4] 

682.6 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

32.8 

238.2 

26.2 

3845.1 

55.3 

1974 

32.8 

140.2 

26.2 

3845.1 

55.3 

1975 

32.8 

291.2 

26.2 

3845.1 

55.3 

1976 

32.8 

82.2 

26.2 

3845.1 

55.3 

1977 

32.8 

261.0 

26.2 

3845.1 

55.3 

1978 

32.8 

107.2 

26.2 

3845.1 

55.3 

1979 

32.8 

115.5 

26.2 

3845.1 

55.3 

1980 

32.8 

44.3 

26.2 

3845.1 

55.3 

1981 

32.8 

50.0 

26.2 

3845.1 

55.3 

1982 

32.8 

45.2 

26.2 

3845.1 

55.3 

1983 

32.8 

24.1 

26.2 

3845.1 

55.3 

1984 

32.8 

0.0 

26.2 

3845.1 

55.3 

1985 

32.8 

22.6 

26.2 

3845.1 

55.3 

1986 

32.8 

62.2 

26.2 

3845.1 

55.3 

1987 

32.8 

0.0 

26.2 

3845.1 

55.3 

1988 

32.8 

48.8 

26.2 

3845.1 

55.3 

1989 

32.8 

0.0 

26.2 

3845.1 

55.3 

1990 

32.8 

66.1 

26.2 

3845.1 

55.3 

1991 

32.8 

122.6 

26.2 

3845.1 

55.3 

1992 

32.8 

118.4 

26.2 

3845.1 

55.3 

1993 

32.8 

72.1 

26.2 

3845.1 

55.3 

1994 

32.8 

259.4 

26.2 

3845.1 

55.3 

1995 

32.8 

269.2 

26.2 

3845.1 

55.3 

1996 

32.8 

124.7 

26.2 

3845.1 

55.3 

1997 

32.8 

98.4 

26.2 

3845.1 

55.3 

1998 

32.8 

147.8 

26.2 

3845.1 

55.3 

1999 

32.8 

52.9 

26.2 

3845.1 

55.3 

2000 

32.8 

2.1 

26.2 

3845.1 

55.3 

2001 

32.8 

165.0 

26.2 

3845.1 

55.3 

2002 

32.8 

0.0 

26.2 

3845.1 

55.3 

2003 

32.8 

107.6 

26.2 

3845.1 

55.3 

2004 

32.8 

191.1 

26.2 

3845.1 

55.3 

2005 

32.8 

230.4 

26.2 

3845.1 

55.3 

2006 

32.8 

133.8 

26.2 

3845.1 

55.3 

2007 

32.8 

226.8 

26.2 

3845.1 

55.3 

2008 

32.8 

167.1 

26.2 

3845.1 

55.3 

2009 

32.8 

0.0 

26.2 

3845.1 

55.3 

2010 

32.8 

208.1 

26.2 

3845.1 

55.3 

Mean 

32.8 

113.1 

26.2 

3845.1 

55.3 

90% 

32.8 

0.0 

26.2 

3845.1 

55.3 

75% 

32.8 

52.7 

26.2 

3845.1 

55.3 

50% 

32.8 

117.2 

26.2 

3845.1 

55.3 

25% 

32.8 

184.6 

26.2 

3845.1 

55.3 


2060 Operation analyses 



[0] 

31.3 





[L] 

16.2 





[1] 

26.2 





[2] 

0.0 





[3] 

26.2 





[4] 

682.6 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

31.3 

239.7 

25.0 

3661.1 

52.6 

1974 

31.3 

141.7 

25.0 

3661.1 

52.6 

1975 

31.3 

292.7 

25.0 

3661.1 

52.6 

1976 

31.3 

83.7 

25.0 

3661.1 

52.6 

1977 

31.3 

262.5 

25.0 

3661.1 

52.6 

1978 

31.3 

108.7 

25.0 

3661.1 

52.6 

1979 

31.3 

117.0 

25.0 

3661.1 

52.6 

1980 

31.3 

45.8 

25.0 

3661.1 

52.6 

1981 

31.3 

51.5 

25.0 

3661.1 

52.6 

1982 

31.3 

46.7 

25.0 

3661.1 

52.6 

1983 

31.3 

25.6 

25.0 

3661.1 

52.6 

1984 

31.3 

0.0 

25.0 

3661.1 

52.6 

1985 

31.3 

24.1 

25.0 

3661.1 

52.6 

1986 

31.3 

63.7 

25.0 

3661.1 

52.6 

1987 

31.3 

0.0 

25.0 

3661.1 

52.6 

1988 

31.3 

50.3 

25.0 

3661.1 

52.6 

1989 

31.3 

0.0 

25.0 

3661.1 

52.6 

1990 

31.3 

67.6 

25.0 

3661.1 

52.6 

1991 

31.3 

124.1 

25.0 

3661.1 

52.6 

1992 

31.3 

119.9 

25.0 

3661.1 

52.6 

1993 

31.3 

73.6 

25.0 

3661.1 

52.6 

1994 

31.3 

260.9 

25.0 

3661.1 

52.6 

1995 

31.3 

270.7 

25.0 

3661.1 

52.6 

1996 

31.3 

126.2 

25.0 

3661.1 

52.6 

1997 

31.3 

99.9 

25.0 

3661.1 

52.6 

1998 

31.3 

149.3 

25.0 

3661.1 

52.6 

1999 

31.3 

54.4 

25.0 

3661.1 

52.6 

2000 

31.3 

3.6 

25.0 

3661.1 

52.6 

2001 

31.3 

166.5 

25.0 

3661.1 

52.6 

2002 

31.3 

0.0 

25.0 

3661.1 

52.6 

2003 

31.3 

109.1 

25.0 

3661.1 

52.6 

2004 

31.3 

192.6 

25.0 

3661.1 

52.6 

2005 

31.3 

231.9 

25.0 

3661.1 

52.6 

2006 

31.3 

135.3 

25.0 

3661.1 

52.6 

2007 

31.3 

228.3 

25.0 

3661.1 

52.6 

2008 

31.3 

168.6 

25.0 

3661.1 

52.6 

2009 

31.3 

0.0 

25.0 

3661.1 

52.6 

2010 

31.3 

209.6 

25.0 

3661.1 

52.6 

Mean 

31.3 

114.4 

25.0 

3661.1 

52.6 

90% 

31.3 

0.0 

25.0 

3661.1 

52.6 

75% 

31.3 

54.1 

25.0 

3661.1 

52.6 

50% 

31.3 

118.7 

25.0 

3661.1 

52.6 

25% 

31.3 

186.1 

25.0 

3661.1 

52.6 


CHM MWS 002 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 
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CM 

E 

679.39 

343.87 
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511.63 
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Water Yield, Mm 3 /yr 

25% 

307.79 



231.79 

59.46 

172.33 
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248.33 

50% 

220.59 



166.12 
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Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS 002 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in CHM MWS 003 


Irrigation Rate (mm) 

(8) 

Gross 





624.4 

Total Eff. 





50.4 

Nominal 





314.7 

Area (ha) 

(7) 

CCA 

133.0 

o 
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os 

402.0 
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Storage (Mm 3 ) 

(6) 

2060 

SO 

oo 
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16.67 
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2040 

On 
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Minor 
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Project 

Name 

(1) 

Ranpur 

Lakhawa 

Jhalipura 

WHSs 





















Projected Siltation at Existing Irrigation Projects in CHM MWS 003 
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Simulated Flow Series of Intercepted Area of CHM MWS 003, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.5 

0.3 

0.3 

0.2 

0.1 

0.1 

61.7 

22.6 

11.9 

3.8 

1.9 

1.5 

104.8 

1974 

1.1 

0.7 

0.6 

0.4 

0.3 

0.2 

10.3 

33.3 

2.0 

15.6 

1.8 

1.1 

67.6 

1975 

0.9 

0.6 

0.5 

0.3 

0.3 

0.3 

3.9 

50.5 

20.3 

7.2 

3.4 

2.3 

90.5 

1976 

1.8 

1.2 

1.0 

0.7 

0.6 

4.8 

12.7 

15.2 

26.1 

5.2 

14.8 

4.1 

88.2 

1977 

1.8 

1.3 

1.0 

0.7 

0.6 

1.0 

34.8 

25.0 

7.2 

2.8 

1.8 

1.4 

79.4 

1978 

1.0 

0.7 

0.6 

0.4 

0.3 

5.4 

27.6 

63.6 

20.2 

4.9 

2.6 

4.1 

131.4 

1979 

1.5 

1.0 

1.0 

0.6 

0.5 

2.9 

52.7 

9.1 

2.0 

1.6 

7.5 

1.4 

81.9 

1980 

1.1 

0.8 

0.7 

0.5 

0.4 

1.3 

3.7 

3.5 

6.5 

0.8 

0.6 

0.5 

20.4 

1981 

0.4 

0.3 

0.2 

0.1 

0.1 

0.1 

22.3 

7.0 

9.2 

1.6 

4.0 

1.1 

46.3 

1982 

1.6 

0.5 

0.5 

0.3 

0.4 

0.2 

11.0 

45.9 

2.6 

2.6 

2.0 

1.5 

69.1 

1983 

1.1 

0.8 

0.6 

0.5 

0.4 

0.3 

4.6 

7.1 

7.9 

1.5 

1.1 

0.8 

26.7 

1984 

0.7 

0.4 

0.3 

0.2 

0.2 

0.1 

0.6 

16.8 

41.4 

1.9 

1.6 

1.2 

65.6 

1985 

0.9 

0.6 

0.5 

0.4 

0.3 

0.2 

1.2 

40.0 

2.0 

3.1 

1.4 

1.1 

51.9 

1986 

0.9 

0.9 

0.5 

0.3 

0.3 

5.3 

87.9 

128.1 

53.9 

14.3 

5.8 

4.4 

302.6 

1987 

3.2 

2.2 

1.8 

1.3 

1.0 

0.9 

0.6 

6.6 

1.9 

2.1 

0.5 

0.8 

23.0 

1988 

0.3 

0.2 

0.2 

0.1 

0.1 

2.7 

34.5 

97.5 

38.2 

9.7 

4.6 

3.5 

191.6 

1989 

2.6 

1.8 

1.5 

1.0 

0.8 

0.6 

3.7 

27.2 

1.9 

2.0 

1.6 

1.2 

45.9 

1990 

0.9 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

3.3 

1991 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

46.1 

43.1 

9.5 

4.4 

2.5 

2.0 

107.8 

1992 

1.5 

1.0 

0.8 

0.6 

0.4 

0.3 

1.8 

29.8 

25.0 

18.2 

2.1 

1.7 

83.2 

1993 

1.2 

0.9 

0.7 

0.5 

0.4 

0.4 

26.1 

18.0 

25.7 

6.2 

2.7 

2.1 

84.9 

1994 

1.5 

1.0 

0.9 

0.6 

0.5 

6.4 

45.6 

38.5 

23.8 

6.4 

3.2 

2.5 

130.8 

1995 

2.2 

1.2 

1.0 

0.7 

0.6 

0.4 

25.5 

84.5 

31.1 

6.3 

3.1 

2.5 

159.1 

1996 

1.8 

1.2 

1.0 

0.7 

0.5 

0.4 

3.7 

13.7 

3.7 

0.6 

0.4 

0.3 

28.0 

1997 

0.2 

0.1 

0.1 

0.3 

0.1 

1.4 

14.0 

54.4 

5.0 

2.2 

1.6 

1.7 

81.2 

1998 

1.0 

0.7 

0.5 

0.4 

0.3 

0.2 

3.1 

1.5 

2.7 

0.8 

0.2 

0.2 

11.6 

1999 

0.1 

0.2 

0.1 

0.1 

0.0 

0.1 

34.0 

11.8 

8.2 

2.1 

1.4 

1.1 

59.2 

2000 

0.8 

0.6 

0.5 

0.3 

0.8 

0.2 

59.0 

9.7 

2.6 

1.1 

0.9 

0.7 

77.2 

2001 

0.5 

0.3 

0.3 

0.2 

0.1 

2.0 

119.7 

16.0 

2.1 

1.8 

1.3 

1.0 

145.4 

2002 

0.8 

1.5 

0.4 

0.3 

0.2 

0.4 

1.3 

5.6 

2.8 

1.9 

1.5 

1.2 

17.9 

2003 

0.9 

0.6 

0.5 

0.3 

0.3 

0.3 

29.8 

37.1 

16.6 

5.7 

3.0 

2.3 

97.3 

2004 

1.7 

1.2 

0.9 

0.7 

0.5 

0.5 

15.0 

21.1 

6.8 

3.4 

2.2 

1.7 

55.8 

2005 

1.3 

0.9 

0.7 

0.5 

0.4 

0.3 

6.7 

41.4 

1.4 

1.5 

1.2 

0.9 

57.2 

2006 

0.7 

0.5 

0.4 

0.3 

0.2 

2.2 

8.8 

20.6 

14.3 

3.9 

3.1 

2.5 

57.3 

2007 

1.8 

1.3 

1.1 

0.7 

0.6 

2.8 

14.7 

16.9 

41.0 

10.3 

3.4 

2.5 

97.1 

2008 

1.9 

1.4 

1.0 

0.9 

0.6 

3.7 

13.0 

25.2 

5.9 

2.2 

1.8 

1.4 

59.0 

2009 

1.1 

0.7 

0.6 

0.4 

17.9 

0.7 

7.9 

17.6 

4.3 

3.1 

2.1 

1.5 

57.8 

2010 

1.1 

0.7 

0.6 

0.4 

0.3 

0.3 

5.0 

28.2 

5.0 

2.4 

2.9 

1.5 

48.5 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.2 

0.1 

0.0 

0.0 


Mean 

1.2 

0.8 

0.6 

0.5 

0.8 

1.3 

22.5 

29.8 

13.0 

4.4 

2.6 

1.7 

79.1 















90% 

0.3 

0.2 

0.2 

0.1 

0.2 

0.3 

5.7 

7.6 

3.3 

1.1 

0.7 

0.4 

20.1 

75% 

0.7 

0.5 

0.4 

0.3 

0.5 

0.8 

13.6 

18.1 

7.9 

2.6 

1.6 

1.0 

47.9 

50% 

1.0 

0.7 

0.6 

0.4 

0.7 

1.1 

19.4 

25.8 

11.2 

3.8 

2.2 

1.4 

68.4 

25% 

1.4 

1.0 

0.8 

0.6 

1.0 

1.6 

27.6 

36.6 

15.9 

5.3 

3.2 

2.0 

97.1 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 003, Mm 3 


2010 Operation analyses 



[0] 

4.3 





[L] 

16.2 





[1] 

3.6 





[2] 

0.0 





[3] 

3.6 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

4.3 

83.9 

3.6 

570.6 

90.1 

1974 

4.3 

46.7 

3.6 

570.6 

90.1 

1975 

4.3 

69.6 

3.6 

570.6 

90.1 

1976 

4.3 

67.3 

3.6 

570.6 

90.1 

1977 

4.3 

58.5 

3.6 

570.6 

90.1 

1978 

4.3 

110.5 

3.6 

570.6 

90.1 

1979 

4.3 

60.9 

3.6 

570.6 

90.1 

1980 

4.3 

0.0 

3.6 

570.6 

90.1 

1981 

4.3 

25.4 

3.6 

570.6 

90.1 

1982 

4.3 

48.1 

3.6 

570.6 

90.1 

1983 

4.3 

5.7 

3.6 

570.6 

90.1 

1984 

4.3 

44.6 

3.6 

570.6 

90.1 

1985 

4.3 

31.0 

3.6 

570.6 

90.1 

1986 

4.3 

281.7 

3.6 

570.6 

90.1 

1987 

4.3 

2.1 

3.6 

570.6 

90.1 

1988 

4.3 

170.7 

3.6 

570.6 

90.1 

1989 

4.3 

25.0 

3.6 

570.6 

90.1 

1990 

3.3 

0.0 

3.3 

533.9 

84.3 

1991 

4.3 

86.9 

3.6 

570.6 

90.1 

1992 

4.3 

62.3 

3.6 

570.6 

90.1 

1993 

4.3 

64.0 

3.6 

570.6 

90.1 

1994 

4.3 

109.9 

3.6 

570.6 

90.1 

1995 

4.3 

138.2 

3.6 

570.6 

90.1 

1996 

4.3 

7.1 

3.6 

570.6 

90.1 

1997 

4.3 

60.3 

3.6 

570.6 

90.1 

1998 

4.3 

0.0 

3.6 

570.6 

90.1 

1999 

4.3 

38.3 

3.6 

570.6 

90.1 

2000 

4.3 

56.3 

3.6 

570.6 

90.1 

2001 

4.3 

124.4 

3.6 

570.6 

90.1 

2002 

4.3 

0.0 

3.6 

570.6 

90.1 

2003 

4.3 

76.4 

3.6 

570.6 

90.1 

2004 

4.3 

34.9 

3.6 

570.6 

90.1 

2005 

4.3 

36.2 

3.6 

570.6 

90.1 

2006 

4.3 

36.4 

3.6 

570.6 

90.1 

2007 

4.3 

76.2 

3.6 

570.6 

90.1 

2008 

4.3 

38.1 

3.6 

570.6 

90.1 

2009 

4.3 

36.9 

3.6 

570.6 

90.1 

2010 

4.3 

27.6 

3.6 

570.6 

90.1 

Mean 

4.2 

59.0 

3.6 

569.6 

90.0 

90% 

4.3 

0.0 

3.6 

570.6 

90.1 

75% 

4.3 

30.5 

3.6 

570.6 

90.1 

50% 

4.3 

56.5 

3.6 

570.6 

90.1 

25% 

4.3 

90.2 

3.6 

570.6 

90.1 


2020 Operation analyses 



[0] 

4.2 





[L] 

16.2 





[1] 

3.5 





[2] 

0.0 





[3] 

3.5 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

4.2 

84.0 

3.5 

561.5 

88.7 

1974 

4.2 

46.8 

3.5 

561.5 

88.7 

1975 

4.2 

69.7 

3.5 

561.5 

88.7 

1976 

4.2 

67.4 

3.5 

561.5 

88.7 

1977 

4.2 

58.6 

3.5 

561.5 

88.7 

1978 

4.2 

110.6 

3.5 

561.5 

88.7 

1979 

4.2 

61.0 

3.5 

561.5 

88.7 

1980 

4.2 

0.0 

3.5 

561.5 

88.7 

1981 

4.2 

25.5 

3.5 

561.5 

88.7 

1982 

4.2 

48.2 

3.5 

561.5 

88.7 

1983 

4.2 

5.8 

3.5 

561.5 

88.7 

1984 

4.2 

44.7 

3.5 

561.5 

88.7 

1985 

4.2 

31.0 

3.5 

561.5 

88.7 

1986 

4.2 

281.7 

3.5 

561.5 

88.7 

1987 

4.2 

2.1 

3.5 

561.5 

88.7 

1988 

4.2 

170.8 

3.5 

561.5 

88.7 

1989 

4.2 

25.1 

3.5 

561.5 

88.7 

1990 

3.3 

0.0 

3.3 

533.9 

84.3 

1991 

4.2 

87.0 

3.5 

561.5 

88.7 

1992 

4.2 

62.3 

3.5 

561.5 

88.7 

1993 

4.2 

64.1 

3.5 

561.5 

88.7 

1994 

4.2 

109.9 

3.5 

561.5 

88.7 

1995 

4.2 

138.2 

3.5 

561.5 

88.7 

1996 

4.2 

7.2 

3.5 

561.5 

88.7 

1997 

4.2 

60.3 

3.5 

561.5 

88.7 

1998 

4.2 

0.0 

3.5 

561.5 

88.7 

1999 

4.2 

38.4 

3.5 

561.5 

88.7 

2000 

4.2 

56.4 

3.5 

561.5 

88.7 

2001 

4.2 

124.5 

3.5 

561.5 

88.7 

2002 

4.2 

0.0 

3.5 

561.5 

88.7 

2003 

4.2 

76.5 

3.5 

561.5 

88.7 

2004 

4.2 

34.9 

3.5 

561.5 

88.7 

2005 

4.2 

36.3 

3.5 

561.5 

88.7 

2006 

4.2 

36.5 

3.5 

561.5 

88.7 

2007 

4.2 

76.2 

3.5 

561.5 

88.7 

2008 

4.2 

38.1 

3.5 

561.5 

88.7 

2009 

4.2 

37.0 

3.5 

561.5 

88.7 

2010 

4.2 

27.6 

3.5 

561.5 

88.7 

Mean 

4.2 

59.1 

3.5 

560.8 

88.6 

90% 

4.2 

0.0 

3.5 

561.5 

88.7 

75% 

4.2 

30.6 

3.5 

561.5 

88.7 

50% 

4.2 

56.6 

3.5 

561.5 

88.7 

25% 

4.2 

90.3 

3.5 

561.5 

88.7 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

4.0 





[0] 

3.9 





[L] 

16.2 





[L] 

16.2 





[1] 

3.4 





[1] 

3.3 





[2] 

0.0 





[2] 

0.0 





[3] 

3.4 





[3] 

3.3 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

4.0 

84.1 

3.4 

543.4 

85.8 

1973 

3.9 

84.3 

3.3 

525.2 

83.0 

1974 

4.0 

46.9 

3.4 

543.4 

85.8 

1974 

3.9 

47.1 

3.3 

525.2 

83.0 

1975 

4.0 

69.8 

3.4 

543.4 

85.8 

1975 

3.9 

69.9 

3.3 

525.2 

83.0 

1976 

4.0 

67.5 

3.4 

543.4 

85.8 

1976 

3.9 

67.6 

3.3 

525.2 

83.0 

1977 

4.0 

58.7 

3.4 

543.4 

85.8 

1977 

3.9 

58.8 

3.3 

525.2 

83.0 

1978 

4.0 

110.7 

3.4 

543.4 

85.8 

1978 

3.9 

110.9 

3.3 

525.2 

83.0 

1979 

4.0 

61.1 

3.4 

543.4 

85.8 

1979 

3.9 

61.3 

3.3 

525.2 

83.0 

1980 

4.0 

0.0 

3.4 

543.4 

85.8 

1980 

3.9 

0.0 

3.3 

525.2 

83.0 

1981 

4.0 

25.6 

3.4 

543.4 

85.8 

1981 

3.9 

25.7 

3.3 

525.2 

83.0 

1982 

4.0 

48.4 

3.4 

543.4 

85.8 

1982 

3.9 

48.5 

3.3 

525.2 

83.0 

1983 

4.0 

5.9 

3.4 

543.4 

85.8 

1983 

3.9 

6.1 

3.3 

525.2 

83.0 

1984 

4.0 

44.8 

3.4 

543.4 

85.8 

1984 

3.9 

45.0 

3.3 

525.2 

83.0 

1985 

4.0 

31.2 

3.4 

543.4 

85.8 

1985 

3.9 

31.3 

3.3 

525.2 

83.0 

1986 

4.0 

281.9 

3.4 

543.4 

85.8 

1986 

3.9 

282.0 

3.3 

525.2 

83.0 

1987 

4.0 

2.3 

3.4 

543.4 

85.8 

1987 

3.9 

2.4 

3.3 

525.2 

83.0 

1988 

4.0 

170.9 

3.4 

543.4 

85.8 

1988 

3.9 

171.1 

3.3 

525.2 

83.0 

1989 

4.0 

25.2 

3.4 

543.4 

85.8 

1989 

3.9 

25.4 

3.3 

525.2 

83.0 

1990 

3.3 

0.0 

3.3 

533.9 

84.3 

1990 

3.3 

0.0 

3.3 

525.2 

83.0 

1991 

4.0 

87.1 

3.4 

543.4 

85.8 

1991 

3.9 

87.2 

3.3 

525.2 

83.0 

1992 

4.0 

62.5 

3.4 

543.4 

85.8 

1992 

3.9 

62.6 

3.3 

525.2 

83.0 

1993 

4.0 

64.2 

3.4 

543.4 

85.8 

1993 

3.9 

64.3 

3.3 

525.2 

83.0 

1994 

4.0 

110.1 

3.4 

543.4 

85.8 

1994 

3.9 

110.2 

3.3 

525.2 

83.0 

1995 

4.0 

138.4 

3.4 

543.4 

85.8 

1995 

3.9 

138.5 

3.3 

525.2 

83.0 

1996 

4.0 

7.3 

3.4 

543.4 

85.8 

1996 

3.9 

7.5 

3.3 

525.2 

83.0 

1997 

4.0 

60.5 

3.4 

543.4 

85.8 

1997 

3.9 

60.6 

3.3 

525.2 

83.0 

1998 

4.0 

0.0 

3.4 

543.4 

85.8 

1998 

3.9 

0.0 

3.3 

525.2 

83.0 

1999 

4.0 

38.5 

3.4 

543.4 

85.8 

1999 

3.9 

38.6 

3.3 

525.2 

83.0 

2000 

4.0 

56.5 

3.4 

543.4 

85.8 

2000 

3.9 

56.6 

3.3 

525.2 

83.0 

2001 

4.0 

124.7 

3.4 

543.4 

85.8 

2001 

3.9 

124.8 

3.3 

525.2 

83.0 

2002 

4.0 

0.0 

3.4 

543.4 

85.8 

2002 

3.9 

0.0 

3.3 

525.2 

83.0 

2003 

4.0 

76.6 

3.4 

543.4 

85.8 

2003 

3.9 

76.7 

3.3 

525.2 

83.0 

2004 

4.0 

35.1 

3.4 

543.4 

85.8 

2004 

3.9 

35.2 

3.3 

525.2 

83.0 

2005 

4.0 

36.4 

3.4 

543.4 

85.8 

2005 

3.9 

36.6 

3.3 

525.2 

83.0 

2006 

4.0 

36.6 

3.4 

543.4 

85.8 

2006 

3.9 

36.8 

3.3 

525.2 

83.0 

2007 

4.0 

76.4 

3.4 

543.4 

85.8 

2007 

3.9 

76.5 

3.3 

525.2 

83.0 

2008 

4.0 

38.3 

3.4 

543.4 

85.8 

2008 

3.9 

38.4 

3.3 

525.2 

83.0 

2009 

4.0 

37.1 

3.4 

543.4 

85.8 

2009 

3.9 

37.2 

3.3 

525.2 

83.0 

2010 

4.0 

27.8 

3.4 

543.4 

85.8 

2010 

3.9 

27.9 

3.3 

525.2 

83.0 

Mean 

4.0 

59.2 

3.4 

543.1 

85.8 

Mean 

3.9 

59.3 

3.3 

525.2 

83.0 

90% 

4.0 

0.0 

3.4 

543.4 

85.8 

90% 

3.9 

0.0 

3.3 

525.2 

83.0 

75% 

4.0 

30.7 

3.4 

543.4 

85.8 

75% 

3.9 

30.8 

3.3 

525.2 

83.0 

50% 

4.0 

56.7 

3.4 

543.4 

85.8 

50% 

3.9 

56.8 

3.3 

525.2 

83.0 

25% 

4.0 

90.4 

3.4 

543.4 

85.8 

25% 

3.9 

90.5 

3.3 

525.2 

83.0 


CHM MWS 003 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

185.3l| 



i 

<T> 

LO 

00 

o 

rsi 

<x> 
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i 
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50% 

130.40 



68.36 

20.85 

47.51 


62.04 


109.55 

75% 

91.45 



47.94 

20.85 

27.09 


43.51 


o 

d 

90% 

38.41 



20.13 

LO 

00 

d 

rsi 

o 

o 

o 


18.28 


00 

rsj 

00 

Mean 

150.93 
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71.81 


00 

o 

o 

no 

T — 1 

Area, 

CM 

E 
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30.98 

304.40 

335.38 




304.40 



Water Yield, Mm 3 /yr 

25% 

185.31 



97.14 

20.92 

76.22 


88.17 


164.39 

50% 

130.40 



68.36 

20.92 

47.44 


62.04 


109.48 

75% 

91.45 



47.94 

20.92 

27.02 


43.51 


70.53 

90% 

38.41 



20.13 

20.92 

o 

o 

o 


18.28 


18.28 

Mean 

150.93 



79.12 

20.92 
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71.81 


130.01 
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£ £ 
< 

639.78 

30.98 

o 

o 

no 

335.38 




o 

o 

no 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS 003 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 
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i 

K 

G) 

00 

LO 

o 

n\i 

UD 

LO 

d 


t-H 

00 

00 


164 . 73 | 

50% 

130.40 



68.36 

00 

LO 

d 

nsj 

00 


62.04 


109.82 

75% 

91.45 
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20.58 

27.36 


43.51 


00 

d 

90% 

38.41 



20.13 

20.58 

o 

o 

o 


18.28 


18.28 

Mean 

150.93 



79.12 

20.58 

58.54 


71.81 


130.35 

Area, 

CM 

E 

639.78 

30.98 

304.40 

335.38 
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Water Yield, Mm 3 /yr 
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i 

no 

LO 
00 
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97.14 
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76.42 


88.17 
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50% 

130.40 



68.36 
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62.04 


109.68 

75% 

91.45 



47.94 
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ZZ'LZ 


43.51 


70.73 
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38.41 



20.13 
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o 
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o 
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o 
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MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in CHM MWS 007 


Irrigation Rate (mm) 

(8) 

Gross 



624.4 

Total Eff. 



50.4 

Nominal 



314.7 

Area (ha) 

(7) 

CCA 

1859.6 


1859.6 

Storage (Mm 3 ) 

(6) 

2060 

ZVL 

4.22 

ZVL 

2040 

7.26 

4.22 

9TL 

2020 

7.39 

4.22 

7.39 

2010 

9VL 

4.22 

9 VL 

Catchment 
Area (km 2 ) 

(5) 

31.25 


31.25 

Year of 

Const. 

(4) 

1981 


Sub-Total (excluding WHS) 

Block 

(3) 

Khandar 


Class 

(2) 

Minor 

Micro 

Project 

Name 

(1) 

Deopura Tank 

WHSs 



















Projected Siltation at Existing Irrigation Projects in CHM MWS 007 


Adjusted Storage (Mm 3 ) 
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Simulated Flow Series of Intercepted Area of CHM MWS 007, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

1.2 

0.8 

0.6 

0.5 

0.4 

0.3 

15.1 

29.2 

18.9 

4.1 

2.3 

1.8 

75.1 

1974 

1.3 

0.9 

0.7 

0.5 

0.4 

0.3 

91.5 

28.0 

7.6 

30.6 

5.1 

3.9 

170.9 

1975 

2.8 

1.9 

1.6 

1.1 

0.8 

0.8 

27.5 

77.1 

35.6 

15.5 

6.7 

5.0 

176.4 

1976 

3.7 

2.6 

2.0 

1.4 

1.1 

7.2 

15.1 

17.1 

16.4 

4.2 

8.6 

2.3 

81.9 

1977 

1.7 

1.1 

0.9 

0.7 

0.5 

0.5 

60.2 

36.2 

32.7 

6.2 

3.7 

2.8 

147.2 

1978 

2.1 

1.4 

1.2 

0.8 

0.6 

5.2 

44.2 

37.2 

14.7 

6.3 

4.2 

3.3 

121.3 

1979 

2.9 

2.8 

1.4 

1.0 

0.8 

0.8 

91.5 

10.2 

2.3 

1.7 

6.1 

2.0 

123.3 

1980 

1.3 

0.9 

0.7 

0.5 

0.4 

3.3 

32.6 

41.2 

5.6 

3.9 

2.8 

3.7 

96.8 

1981 

1.6 

1.1 

0.9 

0.6 

0.5 

0.4 

71.9 

22.7 

21.4 

5.1 

4.5 

2.7 

133.2 

1982 

3.6 

1.5 

1.1 

0.8 

0.6 

0.5 

5.0 

62.1 

4.6 

3.3 

12.4 

2.2 

97.9 

1983 

1.6 

1.1 

0.9 

1.0 

0.5 

0.4 

43.0 

46.3 

51.2 

14.2 

6.3 

4.8 

171.1 

1984 

3.8 

2.4 

1.9 

1.4 

1.0 

0.8 

0.8 

33.0 

16.5 

2.8 

2.0 

1.5 

67.9 

1985 

1.1 

0.7 

0.6 

0.4 

0.3 

0.3 

12.2 

10.5 

3.5 

16.7 

2.4 

1.8 

50.7 

1986 

1.4 

4.1 

1.0 

0.7 

0.6 

0.6 

85.4 

35.3 

5.5 

4.2 

2.9 

2.2 

143.9 

1987 

1.6 

1.1 

0.9 

0.6 

0.5 

0.4 

4.9 

30.0 

22.0 

8.8 

2.5 

4.9 

78.2 

1988 

1.4 

1.0 

0.8 

0.5 

0.4 

13.1 

19.7 

17.8 

10.3 

19.3 

2.7 

2.1 

89.1 

1989 

1.5 

1.0 

0.8 

0.6 

0.5 

0.5 

1.1 

5.4 

0.9 

0.5 

0.3 

0.3 

13.3 

1990 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

20.1 

30.0 

26.1 

4.0 

2.8 

2.2 

86.0 

1991 

1.6 

1.1 

0.9 

0.6 

0.5 

0.4 

41.1 

112.2 

12.3 

5.4 

4.0 

2.9 

183.0 

1992 

2.2 

1.5 

1.2 

0.8 

0.7 

0.5 

17.8 

45.9 

5.9 

34.2 

3.7 

2.7 

117.1 

1993 

2.0 

1.4 

1.1 

0.8 

0.6 

2.2 

11.6 

10.7 

11.7 

2.3 

1.6 

1.3 

47.3 

1994 

1.5 

0.6 

0.5 

0.4 

0.3 

5.9 

29.6 

69.8 

17.9 

6.3 

4.4 

3.4 

140.7 

1995 

3.3 

1.7 

2.5 

1.0 

0.8 

0.5 

27.2 

56.3 

19.2 

7.1 

4.7 

3.6 

128.0 

1996 

2.6 

1.8 

1.4 

1.0 

0.8 

0.6 

14.1 

82.6 

26.9 

7.8 

4.5 

3.4 

147.7 

1997 

2.5 

1.7 

1.4 

1.1 

0.8 

0.7 

14.4 

82.4 

19.0 

5.4 

3.2 

11.7 

144.3 

1998 

2.0 

1.3 

1.2 

0.8 

0.6 

0.4 

37.1 

36.6 

27.1 

6.2 

3.1 

2.3 

118.6 

1999 

1.7 

1.1 

0.9 

0.7 

0.5 

1.0 

41.1 

5.0 

19.8 

9.2 

2.6 

2.0 

85.7 

2000 

1.5 

1.0 

0.8 

0.6 

0.8 

1.5 

12.7 

5.1 

3.7 

0.9 

0.6 

0.5 

29.9 

2001 

0.4 

0.2 

0.2 

0.1 

0.1 

1.0 

65.7 

29.2 

4.1 

3.9 

2.2 

1.7 

108.9 

2002 

1.3 

3.0 

0.7 

0.5 

0.4 

0.8 

0.3 

1.2 

0.2 

0.1 

0.1 

0.0 

8.6 

2003 

0.0 

0.2 

0.0 

0.0 

0.0 

1.5 

10.9 

26.4 

11.6 

4.4 

3.1 

2.4 

60.6 

2004 

1.7 

1.2 

1.0 

0.7 

0.6 

6.2 

1.7 

57.9 

5.0 

3.8 

2.5 

1.9 

84.0 

2005 

1.4 

0.9 

0.8 

0.6 

0.4 

0.4 

102.9 

4.1 

2.7 

1.7 

1.2 

0.9 

118.0 

2006 

0.7 

0.5 

1.2 

0.3 

0.2 

0.7 

6.2 

9.4 

13.3 

2.7 

1.9 

1.4 

38.2 

2007 

1.0 

1.2 

0.6 

0.4 

0.3 

2.6 

20.2 

13.2 

6.9 

2.0 

1.4 

1.1 

51.1 

2008 

0.8 

0.6 

0.4 

0.3 

0.3 

24.3 

21.4 

31.3 

43.6 

6.1 

4.3 

3.3 

136.8 

2009 

2.4 

1.6 

1.3 

1.0 

0.7 

0.5 

5.9 

14.6 

9.6 

6.0 

4.1 

1.2 

49.0 

2010 

0.9 

0.6 

0.5 

0.3 

0.3 

0.3 

1.2 

15.4 

7.6 

1.6 

7.8 

1.4 

37.7 

% flow 














Mean 

1.7 

1.3 

1.0 

0.7 

0.5 

2.3 

29.6 

33.6 

14.8 

7.1 

3.7 

2.6 

98.9 















90% 

0.6 

0.5 

0.4 

0.2 

0.2 

0.9 

11.1 

12.6 

5.5 

2.6 

1.4 

1.0 

37.0 

75% 

1.0 

0.8 

0.6 

0.4 

0.3 

1.4 

17.4 

19.8 

8.7 

4.2 

2.2 

1.5 

58.2 

50% 

1.7 

1.3 

1.0 

0.7 

0.5 

2.3 

29.1 

33.1 

14.6 

7.0 

3.6 

2.6 

97.3 

25% 

2.4 

1.8 

1.4 

0.9 

0.7 

3.2 

41.2 

46.8 

20.7 

9.8 

5.1 

3.6 

137.7 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 007, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

7.5 





[0] 

7.4 





[L] 

16.2 





[L] 

16.2 





[1] 

6.3 





[1] 

6.2 





[2] 

0.0 





[2] 

0.0 





[3] 

6.3 





[3] 

6.2 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

7.5 

63.4 

6.3 

1001.5 

53.9 

1973 

7.4 

63.5 

6.2 

992.3 

53.4 

1974 

7.5 

159.2 

6.3 

1001.5 

53.9 

1974 

7.4 

159.3 

6.2 

992.3 

53.4 

1975 

7.5 

164.7 

6.3 

1001.5 

53.9 

1975 

7.4 

164.8 

6.2 

992.3 

53.4 

1976 

7.5 

70.2 

6.3 

1001.5 

53.9 

1976 

7.4 

70.3 

6.2 

992.3 

53.4 

1977 

7.5 

135.5 

6.3 

1001.5 

53.9 

1977 

7.4 

135.6 

6.2 

992.3 

53.4 

1978 

7.5 

109.6 

6.3 

1001.5 

53.9 

1978 

7.4 

109.6 

6.2 

992.3 

53.4 

1979 

7.5 

111.7 

6.3 

1001.5 

53.9 

1979 

7.4 

111.7 

6.2 

992.3 

53.4 

1980 

7.5 

85.1 

6.3 

1001.5 

53.9 

1980 

7.4 

85.1 

6.2 

992.3 

53.4 

1981 

7.5 

121.6 

6.3 

1001.5 

53.9 

1981 

7.4 

121.6 

6.2 

992.3 

53.4 

1982 

7.5 

86.2 

6.3 

1001.5 

53.9 

1982 

7.4 

86.3 

6.2 

992.3 

53.4 

1983 

7.5 

159.5 

6.3 

1001.5 

53.9 

1983 

7.4 

159.5 

6.2 

992.3 

53.4 

1984 

7.5 

56.2 

6.3 

1001.5 

53.9 

1984 

7.4 

56.3 

6.2 

992.3 

53.4 

1985 

7.5 

39.0 

6.3 

1001.5 

53.9 

1985 

7.4 

39.1 

6.2 

992.3 

53.4 

1986 

7.5 

132.2 

6.3 

1001.5 

53.9 

1986 

7.4 

132.3 

6.2 

992.3 

53.4 

1987 

7.5 

66.6 

6.3 

1001.5 

53.9 

1987 

7.4 

66.6 

6.2 

992.3 

53.4 

1988 

7.5 

77.4 

6.3 

1001.5 

53.9 

1988 

7.4 

77.5 

6.2 

992.3 

53.4 

1989 

7.5 

1.6 

6.3 

1001.5 

53.9 

1989 

7.4 

1.7 

6.2 

992.3 

53.4 

1990 

7.5 

74.3 

6.3 

1001.5 

53.9 

1990 

7.4 

74.4 

6.2 

992.3 

53.4 

1991 

7.5 

171.3 

6.3 

1001.5 

53.9 

1991 

7.4 

171.4 

6.2 

992.3 

53.4 

1992 

7.5 

105.4 

6.3 

1001.5 

53.9 

1992 

7.4 

105.5 

6.2 

992.3 

53.4 

1993 

7.5 

35.6 

6.3 

1001.5 

53.9 

1993 

7.4 

35.7 

6.2 

992.3 

53.4 

1994 

7.5 

129.0 

6.3 

1001.5 

53.9 

1994 

7.4 

129.0 

6.2 

992.3 

53.4 

1995 

7.5 

116.3 

6.3 

1001.5 

53.9 

1995 

7.4 

116.4 

6.2 

992.3 

53.4 

1996 

7.5 

136.0 

6.3 

1001.5 

53.9 

1996 

7.4 

136.1 

6.2 

992.3 

53.4 

1997 

7.5 

132.6 

6.3 

1001.5 

53.9 

1997 

7.4 

132.6 

6.2 

992.3 

53.4 

1998 

7.5 

106.9 

6.3 

1001.5 

53.9 

1998 

7.4 

107.0 

6.2 

992.3 

53.4 

1999 

7.5 

74.0 

6.3 

1001.5 

53.9 

1999 

7.4 

74.1 

6.2 

992.3 

53.4 

2000 

7.5 

18.2 

6.3 

1001.5 

53.9 

2000 

7.4 

18.2 

6.2 

992.3 

53.4 

2001 

7.5 

97.2 

6.3 

1001.5 

53.9 

2001 

7.4 

97.3 

6.2 

992.3 

53.4 

2002 

7.5 

0.0 

6.3 

1001.5 

53.9 

2002 

7.4 

0.0 

6.2 

992.3 

53.4 

2003 

7.5 

48.9 

6.3 

1001.5 

53.9 

2003 

7.4 

49.0 

6.2 

992.3 

53.4 

2004 

7.5 

72.3 

6.3 

1001.5 

53.9 

2004 

7.4 

72.3 

6.2 

992.3 

53.4 

2005 

7.5 

106.3 

6.3 

1001.5 

53.9 

2005 

7.4 

106.4 

6.2 

992.3 

53.4 

2006 

7.5 

26.6 

6.3 

1001.5 

53.9 

2006 

7.4 

26.6 

6.2 

992.3 

53.4 

2007 

7.5 

39.4 

6.3 

1001.5 

53.9 

2007 

7.4 

39.5 

6.2 

992.3 

53.4 

2008 

7.5 

125.1 

6.3 

1001.5 

53.9 

2008 

7.4 

125.2 

6.2 

992.3 

53.4 

2009 

7.5 

37.3 

6.3 

1001.5 

53.9 

2009 

7.4 

37.4 

6.2 

992.3 

53.4 

2010 

7.5 

26.1 

6.3 

1001.5 

53.9 

2010 

7.4 

26.1 

6.2 

992.3 

53.4 

Mean 

7.5 

87.3 

6.3 

1001.5 

53.9 

Mean 

7.4 

87.4 

6.2 

992.3 

53.4 

90% 

7.5 

20.8 

6.3 

1001.5 

53.9 

90% 

7.4 

20.8 

6.2 

992.3 

53.4 

75% 

7.5 

39.5 

6.3 

1001.5 

53.9 

75% 

7.4 

39.6 

6.2 

992.3 

53.4 

50% 

7.5 

76.2 

6.3 

1001.5 

53.9 

50% 

7.4 

76.2 

6.2 

992.3 

53.4 

25% 

7.5 

124.7 

6.3 

1001.5 

53.9 

25% 

7.4 

124.8 

6.2 

992.3 

53.4 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

7.3 





[0] 

7.1 





[L] 

16.2 





[L] 

16.2 





[1] 

6.1 





[1] 

6.0 





[2] 

0.0 





[2] 

0.0 





[3] 

6.1 





[3] 

6.0 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

7.3 

63.6 

6.1 

974.1 

52.4 

1973 

7.1 

63.8 

6.0 

955.8 

51.4 

1974 

7.3 

159.4 

6.1 

974.1 

52.4 

1974 

7.1 

159.5 

6.0 

955.8 

51.4 

1975 

7.3 

164.9 

6.1 

974.1 

52.4 

1975 

7.1 

165.1 

6.0 

955.8 

51.4 

1976 

7.3 

70.4 

6.1 

974.1 

52.4 

1976 

7.1 

70.5 

6.0 

955.8 

51.4 

1977 

7.3 

135.7 

6.1 

974.1 

52.4 

1977 

7.1 

135.9 

6.0 

955.8 

51.4 

1978 

7.3 

109.8 

6.1 

974.1 

52.4 

1978 

7.1 

109.9 

6.0 

955.8 

51.4 

1979 

7.3 

111.9 

6.1 

974.1 

52.4 

1979 

7.1 

112.0 

6.0 

955.8 

51.4 

1980 

7.3 

85.3 

6.1 

974.1 

52.4 

1980 

7.1 

85.4 

6.0 

955.8 

51.4 

1981 

7.3 

121.8 

6.1 

974.1 

52.4 

1981 

7.1 

121.9 

6.0 

955.8 

51.4 

1982 

7.3 

86.4 

6.1 

974.1 

52.4 

1982 

7.1 

86.6 

6.0 

955.8 

51.4 

1983 

7.3 

159.7 

6.1 

974.1 

52.4 

1983 

7.1 

159.8 

6.0 

955.8 

51.4 

1984 

7.3 

56.4 

6.1 

974.1 

52.4 

1984 

7.1 

56.6 

6.0 

955.8 

51.4 

1985 

7.3 

39.2 

6.1 

974.1 

52.4 

1985 

7.1 

39.3 

6.0 

955.8 

51.4 

1986 

7.3 

132.4 

6.1 

974.1 

52.4 

1986 

7.1 

132.6 

6.0 

955.8 

51.4 

1987 

7.3 

66.8 

6.1 

974.1 

52.4 

1987 

7.1 

66.9 

6.0 

955.8 

51.4 

1988 

7.3 

77.6 

6.1 

974.1 

52.4 

1988 

7.1 

77.7 

6.0 

955.8 

51.4 

1989 

7.3 

1.9 

6.1 

974.1 

52.4 

1989 

7.1 

2.0 

6.0 

955.8 

51.4 

1990 

7.3 

74.5 

6.1 

974.1 

52.4 

1990 

7.1 

74.7 

6.0 

955.8 

51.4 

1991 

7.3 

171.5 

6.1 

974.1 

52.4 

1991 

7.1 

171.7 

6.0 

955.8 

51.4 

1992 

7.3 

105.6 

6.1 

974.1 

52.4 

1992 

7.1 

105.7 

6.0 

955.8 

51.4 

1993 

7.3 

35.8 

6.1 

974.1 

52.4 

1993 

7.1 

36.0 

6.0 

955.8 

51.4 

1994 

7.3 

129.2 

6.1 

974.1 

52.4 

1994 

7.1 

129.3 

6.0 

955.8 

51.4 

1995 

7.3 

116.5 

6.1 

974.1 

52.4 

1995 

7.1 

116.7 

6.0 

955.8 

51.4 

1996 

7.3 

136.2 

6.1 

974.1 

52.4 

1996 

7.1 

136.4 

6.0 

955.8 

51.4 

1997 

7.3 

132.8 

6.1 

974.1 

52.4 

1997 

7.1 

132.9 

6.0 

955.8 

51.4 

1998 

7.3 

107.1 

6.1 

974.1 

52.4 

1998 

7.1 

107.3 

6.0 

955.8 

51.4 

1999 

7.3 

74.2 

6.1 

974.1 

52.4 

1999 

7.1 

74.3 

6.0 

955.8 

51.4 

2000 

7.3 

18.4 

6.1 

974.1 

52.4 

2000 

7.1 

18.5 

6.0 

955.8 

51.4 

2001 

7.3 

97.4 

6.1 

974.1 

52.4 

2001 

7.1 

97.6 

6.0 

955.8 

51.4 

2002 

7.3 

0.0 

6.1 

974.1 

52.4 

2002 

7.1 

0.0 

6.0 

955.8 

51.4 

2003 

7.3 

49.1 

6.1 

974.1 

52.4 

2003 

7.1 

49.3 

6.0 

955.8 

51.4 

2004 

7.3 

72.5 

6.1 

974.1 

52.4 

2004 

7.1 

72.6 

6.0 

955.8 

51.4 

2005 

7.3 

106.5 

6.1 

974.1 

52.4 

2005 

7.1 

106.7 

6.0 

955.8 

51.4 

2006 

7.3 

26.8 

6.1 

974.1 

52.4 

2006 

7.1 

26.9 

6.0 

955.8 

51.4 

2007 

7.3 

39.6 

6.1 

974.1 

52.4 

2007 

7.1 

39.8 

6.0 

955.8 

51.4 

2008 

7.3 

125.3 

6.1 

974.1 

52.4 

2008 

7.1 

125.4 

6.0 

955.8 

51.4 

2009 

7.3 

37.5 

6.1 

974.1 

52.4 

2009 

7.1 

37.7 

6.0 

955.8 

51.4 

2010 

7.3 

26.3 

6.1 

974.1 

52.4 

2010 

7.1 

26.4 

6.0 

955.8 

51.4 

Mean 

7.3 

87.5 

6.1 

974.1 

52.4 

Mean 

7.1 

87.7 

6.0 

955.8 

51.4 

90% 

7.3 

21.0 

6.1 

974.1 

52.4 

90% 

7.1 

21.1 

6.0 

955.8 

51.4 

75% 

7.3 

39.7 

6.1 

974.1 

52.4 

75% 

7.1 

39.9 

6.0 

955.8 

51.4 

50% 

7.3 

76.4 

6.1 

974.1 

52.4 

50% 

7.1 

76.5 

6.0 

955.8 

51.4 

25% 

7.3 

124.9 

6.1 

974.1 

52.4 

25% 

7.1 

125.1 

6.0 

955.8 

51.4 


CHM MWS 007 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

PM 

LO 

rsi 



<s|- 

no 
*— 1 

T — 1 

VD 

*— 1 
T—1 

no 

i 

d 

rsi 
*— i 


<T> 

rsj 
*— 1 


253 . 62 | 

50% 

187.43 



97.33 

11.61 

85.72 


90.10 


175.82 

75% 

ZVZll 



58.23 

11.61 

46.62 


53.89 


100.51 

90% 

71.15 



36.95 

11.61 

25.34 


34.20 


59.54 

Mean 

190.50 



98.93 

11.61 

87.32 


91.57 


<T> 

00 

00 

T — 1 

Area, 

CM 

E 

809.01 

31.25 

00 

00 

00 

00 

no 

420.13 




00 

00 

00 

00 

no 



Water Yield, Mm 3 /yr 

25% 

265.23 



137.74 

11.68 

126.06 


127.49 


253.55 

50% 

187.43 



97.33 

11.68 

85.65 


90.10 


175.75 

75% 

112.12 



58.23 

11.68 

46.55 


53.89 


<v|- 

<v|- 

d 

o 

T — 1 

90% 

71.15 



36.95 

11.68 

25.27 


34.20 


59.47 

Mean 

190.50 



98.93 

11.68 

87.25 


91.57 


178.82 

fO N 
£ £ 
< 

809.01 

31.25 

00 

00 

00 

00 

no 

420.13 




00 

00 

00 

00 

no 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS 007 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

rsj 

LO 

UD 

rsj 



<s|- 

no 
* —1 

no 

* —i 
i 

o 

d 

n\j 
*—i 


<T> 

nsj 
* —1 


253 . 89 | 

50% 

187.43 



97.33 

no 
t— i 

i 

85.99 


90.10 


176.09 

75% 

ZVZll 



58.23 

11.34 

46.89 


53.89 


00 

1^ 

d 

o 

T — 1 

90% 

71.15 



36.95 

11.34 

25.61 


34.20 


59.81 

Mean 

190.50 



98.93 

11.34 

87.59 


91.57 


9 T 6 Z.I 

Area, 

CM 

E 

809.01 

31.25 

00 

00 

00 

00 

no 

420.13 




00 

00 

00 

00 

no 



Water Yield, Mm 3 /yr 

25% 

265.23 



137.74 

11.48 

126.26 


127.49 


253.75 

50% 

187.43 



97.33 

11.48 

LO 

00 

LO 

00 


90.10 


175.95 

75% 

ZVZll 



58.23 

11.48 

46.75 


53.89 


100.64 

90% 

71.15 



36.95 

11.48 

25.47 


34.20 


59.67 

Mean 

190.50 



98.93 

11.48 

87.45 


91.57 


179.02 

fO N 
£ £ 
< 

809.01 

31.25 

00 

00 

00 

00 

no 

420.13 




00 

00 

00 

00 

no 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in CHM MWS 008 


Irrigation Rate (mm) 

(8) 

Gross 



624.4 

Total Eff. 



50.4 

Nominal 



314.7 

Area (ha) 

(7) 

CCA 

133.0 


133.0 

Storage (Mm 3 ) 

(6) 

2060 

o 

o 

o 

4.40 

000 

2040 

o 

o 

o 

4.40 

000 

2020 

o 

o 

o 

4.40 

000 

2010 

o 

o 

o 

4.40 

000 

Catchment 
Area (km 2 ) 

(5) 

o 

o 

o 


000 

Year of 

Const. 

(4) 

o 


Sub-Total (excluding WHS) 

Block 

(3) 

o 


Class 

(2) 

Minor 

Micro 

Project 

Name 

(1) 


WHSs 



















Projected Siltation at Existing Irrigation Projects in CHM MWS 008 


Adjusted Storage (Mm 3 ) 

2060 

(Dead) 

o 

o 

© 

© 

© 

© 

2060 

(Live) 

o 

o 

d 

© 

© 

© 

2040 

(Dead) 

o 

o 

d 

© 

© 

© 

2040 

(Live) 

o 

o 

© 

© 

© 

© 

2020 

(Dead) 

o 

o 

© 

© 

© 

© 

2020 

(Live) 

o 

o 

© 

© 

© 

© 

2010 

(Dead) 

o 

o 

© 

© 

© 

© 

2010 

(Live) 

o 

o 

d 

© 

© 

© 

rOg 

0) 

w> 

CS 

u 

o 

55 

Dead 

o 

o 

d 

© 

© 

© 

Live 


© 

© 

© 

Gross 


© 

© 

© 

Total Accumulated Silt (Mm 3 ) 

2060 

o 

o 

d 

© 

© 

© 

2040 

o 

o 

d 

© 

© 

© 

2020 

o 

o 

d 

© 

© 

© 

2010 

o 

o 

d 

© 

© 

© 

Catch. 

Area 

(km 2 ) 



Year of 

Const. 



Block 



Class 

o 

c 

§ 


Project 

Name 


1 Total 

























Simulated Flow Series of Intercepted Area of CHM MWS 008, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

27.9 

16.1 

10.4 

3.0 

2.2 

1.7 

62.3 

1974 

1.2 

0.8 

0.7 

0.5 

0.4 

0.3 

51.0 

22.5 

6.8 

39.7 

3.0 

2.3 

129.1 

1975 

1.7 

1.1 

0.9 

0.7 

0.5 

0.6 

17.3 

30.9 

15.0 

3.4 

2.3 

1.7 

76.1 

1976 

1.3 

0.9 

0.7 

0.5 

0.4 

21.2 

17.8 

17.5 

23.9 

3.2 

8.3 

2.1 

97.8 

1977 

1.6 

1.1 

0.9 

0.6 

0.5 

0.3 

14.2 

18.4 

9.1 

2.5 

1.8 

1.4 

52.5 

1978 

1.0 

0.7 

0.7 

0.4 

0.3 

0.3 

5.8 

26.2 

5.9 

2.1 

1.5 

1.2 

46.1 

1979 

0.9 

0.6 

1.2 

0.3 

0.3 

0.2 

24.9 

5.9 

1.2 

0.9 

5.4 

1.2 

42.7 

1980 

0.9 

0.7 

0.5 

0.4 

0.3 

5.1 

4.7 

4.5 

0.6 

0.5 

0.3 

0.3 

18.6 

1981 

0.2 

0.1 

0.1 

0.1 

0.1 

0.0 

25.4 

15.6 

7.5 

2.1 

3.6 

1.2 

56.0 

1982 

1.8 

0.6 

0.5 

0.4 

0.3 

0.2 

18.1 

41.3 

3.2 

2.5 

1.9 

1.4 

72.1 

1983 

1.0 

0.7 

0.6 

0.4 

0.3 

0.2 

0.9 

7.0 

18.8 

1.4 

1.0 

0.7 

33.0 

1984 

0.8 

0.4 

0.3 

0.2 

0.2 

0.1 

0.3 

1.4 

12.2 

0.4 

0.3 

0.3 

16.8 

1985 

0.2 

0.1 

0.1 

0.1 

0.0 

0.0 

1.4 

15.6 

1.0 

7.2 

1.1 

0.9 

27.7 

1986 

1.1 

2.4 

0.5 

0.3 

0.3 

3.9 

88.8 

28.3 

3.9 

4.8 

2.1 

1.6 

137.9 

1987 

1.2 

0.8 

0.7 

0.5 

0.4 

1.2 

0.3 

6.5 

1.4 

7.5 

0.5 

2.4 

23.3 

1988 

0.3 

0.2 

0.2 

0.1 

0.1 

6.7 

15.1 

3.2 

6.6 

3.5 

1.0 

0.8 

37.6 

1989 

0.6 

0.4 

0.3 

0.2 

0.2 

0.2 

4.8 

23.2 

1.4 

1.1 

0.8 

0.6 

33.7 

1990 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.3 

0.2 

0.0 

0.0 

0.0 

2.1 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21.1 

45.8 

4.5 

2.7 

1.9 

1.5 

77.5 

1992 

1.1 

0.7 

0.6 

0.4 

0.3 

0.2 

0.9 

36.5 

4.6 

27.6 

1.6 

1.3 

75.9 

1993 

0.9 

0.6 

0.5 

0.4 

0.3 

0.3 

14.8 

10.1 

31.1 

2.7 

2.0 

1.5 

65.1 

1994 

1.1 

0.7 

0.6 

0.4 

0.3 

3.3 

42.7 

25.2 

10.3 

4.0 

2.9 

2.2 

93.7 

1995 

3.4 

1.1 

0.9 

0.6 

0.5 

0.3 

16.7 

18.7 

19.1 

2.9 

2.1 

1.8 

68.2 

1996 

1.2 

0.8 

0.9 

0.5 

0.4 

0.3 

16.2 

68.2 

18.5 

3.2 

2.3 

1.8 

114.2 

1997 

1.3 

0.9 

0.7 

1.9 

0.4 

4.4 

21.7 

53.0 

5.1 

2.7 

1.9 

3.7 

97.7 

1998 

1.4 

0.9 

0.8 

0.5 

0.4 

0.3 

13.2 

7.6 

14.0 

4.6 

1.4 

1.1 

46.2 

1999 

0.8 

0.9 

0.4 

0.3 

0.2 

0.2 

67.0 

25.6 

18.1 

3.0 

2.1 

1.6 

120.2 

2000 

1.2 

0.8 

0.7 

0.5 

3.4 

0.3 

51.7 

32.4 

4.5 

1.6 

1.2 

0.9 

99.1 

2001 

0.7 

0.4 

0.4 

0.3 

0.2 

0.5 

73.4 

9.7 

1.7 

1.3 

0.9 

0.7 

90.0 

2002 

0.5 

6.0 

0.3 

0.2 

0.2 

0.9 

0.1 

4.3 

2.7 

0.2 

0.1 

0.1 

15.5 

2003 

0.1 

0.1 

0.0 

0.0 

0.1 

0.3 

0.8 

14.9 

4.5 

1.0 

0.8 

0.6 

23.2 

2004 

0.4 

0.3 

0.2 

0.2 

0.1 

0.5 

3.9 

65.1 

2.9 

2.3 

1.7 

1.3 

78.9 

2005 

0.9 

0.6 

0.6 

0.4 

0.3 

0.2 

7.3 

1.1 

0.4 

0.3 

0.2 

0.2 

12.5 

2006 

0.1 

0.1 

0.1 

0.0 

0.0 

10.3 

39.2 

57.7 

22.2 

3.6 

2.6 

2.0 

138.0 

2007 

1.4 

1.1 

0.8 

0.6 

0.4 

11.9 

24.6 

10.8 

2.4 

1.4 

1.0 

0.8 

57.2 

2008 

0.6 

0.4 

0.3 

1.0 

0.2 

15.1 

42.7 

26.7 

4.3 

2.4 

1.8 

1.3 

96.9 

2009 

1.0 

0.7 

0.5 

0.4 

0.3 

0.5 

35.3 

15.3 

3.3 

5.0 

2.8 

1.1 

66.1 

2010 

0.8 

0.6 

0.5 

0.3 

0.3 

0.2 

3.7 

20.9 

1.7 

1.4 

6.5 

0.9 

37.7 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.1 

0.1 

0.0 

0.0 


Mean 

0.9 

0.8 

0.5 

0.4 

0.3 

2.4 

21.5 

21.9 

8.0 

4.2 

2.0 

1.3 

64.2 















90% 

0.2 

0.2 

0.1 

0.1 

0.1 

0.6 

5.6 

5.7 

2.1 

1.1 

0.5 

0.3 

16.7 

75% 

0.5 

0.4 

0.3 

0.2 

0.2 

1.2 

11.2 

11.5 

4.2 

2.2 

1.0 

0.7 

33.6 

50% 

0.9 

0.8 

0.5 

0.4 

0.3 

2.4 

21.3 

21.8 

8.0 

4.2 

2.0 

1.3 

63.7 

25% 

1.4 

1.2 

0.7 

0.6 

0.5 

3.5 

31.6 

32.3 

11.8 

6.2 

2.9 

1.9 

94.5 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 008, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

0.0 





[0] 

0.0 





[L] 

16.2 





[L] 

16.2 





[1] 

0.0 





[1] 

0.0 





[2] 

0.0 





[2] 

0.0 





[3] 

0.0 





[3] 

0.0 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.0 

57.9 

0.0 

0.0 

0.0 

1973 

0.0 

57.9 

0.0 

0.0 

0.0 

1974 

0.0 

124.7 

0.0 

0.0 

0.0 

1974 

0.0 

124.7 

0.0 

0.0 

0.0 

1975 

0.0 

71.7 

0.0 

0.0 

0.0 

1975 

0.0 

71.7 

0.0 

0.0 

0.0 

1976 

0.0 

93.4 

0.0 

0.0 

0.0 

1976 

0.0 

93.4 

0.0 

0.0 

0.0 

1977 

0.0 

48.1 

0.0 

0.0 

0.0 

1977 

0.0 

48.1 

0.0 

0.0 

0.0 

1978 

0.0 

41.7 

0.0 

0.0 

0.0 

1978 

0.0 

41.7 

0.0 

0.0 

0.0 

1979 

0.0 

38.3 

0.0 

0.0 

0.0 

1979 

0.0 

38.3 

0.0 

0.0 

0.0 

1980 

0.0 

14.2 

0.0 

0.0 

0.0 

1980 

0.0 

14.2 

0.0 

0.0 

0.0 

1981 

0.0 

51.6 

0.0 

0.0 

0.0 

1981 

0.0 

51.6 

0.0 

0.0 

0.0 

1982 

0.0 

67.7 

0.0 

0.0 

0.0 

1982 

0.0 

67.7 

0.0 

0.0 

0.0 

1983 

0.0 

28.6 

0.0 

0.0 

0.0 

1983 

0.0 

28.6 

0.0 

0.0 

0.0 

1984 

0.0 

12.4 

0.0 

0.0 

0.0 

1984 

0.0 

12.4 

0.0 

0.0 

0.0 

1985 

0.0 

23.3 

0.0 

0.0 

0.0 
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CHM MWS 008 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in CHM MWS 009 
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Projected Siltation at Existing Irrigation Projects in CHM MWS 009 
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Simulated Flow Series of Intercepted Area of CHM MWS 009, Mm 3 
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3.8 

0.2 

0.2 

0.1 

7.3 

1984 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.2 

8.1 

11.9 

0.5 

0.5 

0.4 

21.9 

1985 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

29.3 

18.1 

0.6 

0.5 

0.4 

0.3 

49.9 

1986 

0.2 

2.2 

0.1 

0.1 

0.1 

0.1 

2.1 

0.1 

0.9 

0.1 

0.0 

0.0 

5.9 

1987 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.0 

1.7 

0.1 

0.1 

0.1 

11.1 

1988 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

11.7 

22.2 

1.6 

2.7 

0.6 

0.4 

39.7 

1989 

0.5 

0.2 

0.4 

0.1 

0.1 

0.1 

0.4 

3.7 

5.8 

0.1 

0.1 

0.1 

11.4 

1990 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

9.5 

5.3 

51.5 

0.7 

0.7 

0.5 

68.4 

1991 

0.4 

0.3 

0.2 

0.2 

0.1 

0.3 

0.1 

4.7 

0.1 

0.1 

0.0 

0.3 

6.7 

1992 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

22.4 

20.5 

16.3 

0.7 

0.5 

61.0 

1993 

0.4 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.4 

5.8 

0.1 

0.1 

0.1 

8.0 

1994 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

22.9 

7.3 

1.1 

0.6 

0.5 

0.4 

33.2 

1995 

0.3 

0.2 

0.2 

0.1 

0.1 

0.2 

6.8 

44.9 

14.7 

3.2 

1.5 

1.1 

73.2 

1996 

0.8 

0.6 

0.5 

0.3 

0.2 

5.7 

6.6 

37.3 

24.3 

3.2 

1.4 

1.1 

81.9 

1997 

0.8 

0.5 

0.4 

0.3 

0.2 

0.7 

3.8 

9.5 

16.4 

0.7 

0.6 

0.4 

34.4 

1998 

0.3 

0.2 

0.2 

0.1 

0.1 

0.3 

21.6 

27.0 

16.7 

2.3 

0.9 

0.7 

70.4 

1999 

0.5 

0.3 

0.3 

0.2 

0.2 

0.1 

5.9 

13.4 

25.0 

0.7 

0.5 

0.4 

47.4 

2000 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.3 

5.8 

3.2 

0.9 

0.7 

3.3 

15.0 

2001 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

31.6 

19.0 

8.7 

2.7 

1.3 

1.0 

65.6 

2002 

0.7 

0.5 

0.4 

0.3 

0.2 

0.2 

5.4 

16.6 

14.0 

3.5 

1.5 

1.1 

44.4 

2003 

0.8 

0.6 

0.5 

0.3 

0.3 

0.2 

17.3 

2.4 

4.5 

6.4 

1.3 

0.6 

35.1 

2004 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

1.7 

11.6 

16.1 

7.4 

2.3 

1.4 

41.9 

2005 

1.0 

0.7 

0.5 

0.4 

0.3 

2.3 

15.6 

19.7 

13.8 

14.2 

2.7 

1.3 

72.4 

2006 

1.0 

0.8 

0.5 

0.4 

0.3 

0.4 

2.7 

10.7 

7.7 

7.1 

2.5 

0.9 

34.9 

2007 

0.7 

0.4 

0.4 

0.3 

0.2 

0.1 

0.3 

17.1 

4.8 

8.0 

1.3 

0.6 

34.1 

2008 

0.5 

0.3 

0.3 

0.2 

0.1 

0.1 

2.5 

21.3 

2.5 

2.2 

0.5 

0.4 

30.9 

2009 

0.3 

0.4 

24.8 

0.3 

0.2 

0.2 

0.5 

5.2 

5.4 

1.9 

0.4 

0.3 

39.9 

2010 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

1.9 

32.4 

3.1 

17.3 

3.1 

1.4 

60.1 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.2 

0.1 

0.0 

0.0 


Mean 

0.4 

0.4 

0.9 

0.2 

0.1 

0.5 

7.6 

15.2 

9.0 

3.6 

0.9 

0.8 

39.5 















90% 

0.1 

0.1 

0.2 

0.0 

0.0 

0.1 

1.4 

2.8 

1.7 

0.7 

0.2 

0.1 

7.2 

75% 

0.2 

0.2 

0.4 

0.1 

0.1 

0.3 

3.9 

7.8 

4.6 

1.8 

0.5 

0.4 

20.2 

50% 

0.4 

0.4 

0.8 

0.2 

0.1 

0.5 

7.3 

14.7 

8.7 

3.4 

0.9 

0.7 

38.2 

25% 

0.6 

0.6 

1.2 

0.2 

0.2 

0.7 

10.5 

21.0 

12.5 

4.9 

1.3 

1.0 

54.7 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 009, Mm 3 


2010 Operation analyses 



[0] 

3.6 



[L] 

16.2 



[1] 

3.0 



[2] 

0.0 



[3] 

3.0 



[4] 

624.4 


Year 

[5] 

[6] 

[7] 

1973 

3.6 

45.6 

3.0 

1974 

3.6 

34.0 

3.0 

1975 

3.6 

5.6 

3.0 

1976 

3.6 

47.2 

3.0 

1977 

3.6 

96.7 

3.0 

1978 

3.6 

31.0 

3.0 

1979 

3.6 

0.5 

3.0 

1980 

3.6 

24.2 

3.0 

1981 

3.6 

17.1 

3.0 

1982 

3.6 

35.4 

3.0 

1983 

3.6 

1.6 

3.0 

1984 

3.6 

16.2 

3.0 

1985 

3.6 

44.2 

3.0 

1986 

3.6 

0.2 

3.0 

1987 

3.6 

5.4 

3.0 

1988 

3.6 

34.0 

3.0 

1989 

3.6 

5.7 

3.0 

1990 

3.6 

62.7 

3.0 

1991 

3.6 

1.1 

3.0 

1992 

3.6 

55.3 

3.0 

1993 

3.6 

2.4 

3.0 

1994 

3.6 

27.5 

3.0 

1995 

3.6 

67.6 

3.0 

1996 

3.6 

76.2 

3.0 

1997 

3.6 

28.7 

3.0 

1998 

3.6 

64.7 

3.0 

1999 

3.6 

41.8 

3.0 

2000 

3.6 

9.3 

3.0 

2001 

3.6 

59.9 

3.0 

2002 

3.6 

38.7 

3.0 

2003 

3.6 

29.4 

3.0 

2004 

3.6 

36.2 

3.0 

2005 

3.6 

66.7 

3.0 

2006 

3.6 

29.2 

3.0 

2007 

3.6 

28.4 

3.0 

2008 

3.6 

25.2 

3.0 

2009 

3.6 

34.2 

3.0 

2010 

3.6 

54.4 

3.0 

Mean 

3.6 

33.8 

3.0 

90% 

3.6 

1.5 

3.0 

75% 

3.6 

14.6 

3.0 

50% 

3.6 

29.5 

3.0 

25% 

3.6 

51.2 

3.0 


2020 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 


[8] 

[9] 

Year 

[5] 

484.7 

135.9 

1973 

3.5 

484.7 

135.9 

1974 

3.5 

484.7 

135.9 

1975 

3.5 

484.7 

135.9 

1976 

3.5 

484.7 

135.9 

1977 

3.5 

484.7 

135.9 

1978 

3.5 

484.7 

135.9 

1979 

3.5 

484.7 

135.9 

1980 

3.5 

484.7 

135.9 

1981 

3.5 

484.7 

135.9 

1982 

3.5 

484.7 

135.9 

1983 

3.5 

484.7 

135.9 

1984 

3.5 

484.7 

135.9 

1985 

3.5 

484.7 

135.9 

1986 

3.5 

484.7 

135.9 

1987 

3.5 

484.7 

135.9 

1988 

3.5 

484.7 

135.9 

1989 

3.5 

484.7 

135.9 

1990 

3.5 

484.7 

135.9 

1991 

3.5 

484.7 

135.9 

1992 

3.5 

484.7 

135.9 

1993 

3.5 

484.7 

135.9 

1994 

3.5 

484.7 

135.9 

1995 

3.5 

484.7 

135.9 

1996 

3.5 

484.7 

135.9 

1997 

3.5 

484.7 

135.9 

1998 

3.5 

484.7 

135.9 

1999 

3.5 

484.7 

135.9 

2000 

3.5 

484.7 

135.9 

2001 

3.5 

484.7 

135.9 

2002 

3.5 

484.7 

135.9 

2003 

3.5 

484.7 

135.9 

2004 

3.5 

484.7 

135.9 

2005 

3.5 

484.7 

135.9 

2006 

3.5 

484.7 

135.9 

2007 

3.5 

484.7 

135.9 

2008 

3.5 

484.7 

135.9 

2009 

3.5 

484.7 

135.9 

2010 

3.5 

484.7 

135.9 

Mean 

3.5 

484.7 

135.9 

90% 

3.5 

484.7 

135.9 

75% 

3.5 

484.7 

135.9 

50% 

3.5 

484.7 

135.9 

25% 

3.5 


Operation analyses 
3.5 
16.2 
2.9 
0.0 
2.9 
624.4 


[6] 

[7] 

[8] 

[9] 

45.7 

2.9 

471.1 

132.1 

34.1 

2.9 

471.1 

132.1 

5.7 

2.9 

471.1 

132.1 

47.3 

2.9 

471.1 

132.1 

96.8 

2.9 

471.1 

132.1 

31.1 

2.9 

471.1 

132.1 

0.6 

2.9 

471.1 

132.1 

24.3 

2.9 

471.1 

132.1 

17.2 

2.9 

471.1 

132.1 

35.5 

2.9 

471.1 

132.1 

1.7 

2.9 

471.1 

132.1 

16.3 

2.9 

471.1 

132.1 

44.3 

2.9 

471.1 

132.1 

0.3 

2.9 

471.1 

132.1 

5.5 

2.9 

471.1 

132.1 

34.1 

2.9 

471.1 

132.1 

5.8 

2.9 

471.1 

132.1 

62.8 

2.9 

471.1 

132.1 

1.2 

2.9 

471.1 

132.1 

55.4 

2.9 

471.1 

132.1 

2.5 

2.9 

471.1 

132.1 

27.6 

2.9 

471.1 

132.1 

67.7 

2.9 

471.1 

132.1 

76.3 

2.9 

471.1 

132.1 

28.8 

2.9 

471.1 

132.1 

64.8 

2.9 

471.1 

132.1 

41.9 

2.9 

471.1 

132.1 

9.5 

2.9 

471.1 

132.1 

60.0 

2.9 

471.1 

132.1 

38.8 

2.9 

471.1 

132.1 

29.5 

2.9 

471.1 

132.1 

36.3 

2.9 

471.1 

132.1 

66.8 

2.9 

471.1 

132.1 

29.3 

2.9 

471.1 

132.1 

28.5 

2.9 

471.1 

132.1 

25.3 

2.9 

471.1 

132.1 

34.3 

2.9 

471.1 

132.1 

54.5 

2.9 

471.1 

132.1 

33.9 

2.9 

471.1 

132.1 

1.6 

2.9 

471.1 

132.1 

14.7 

2.9 

471.1 

132.1 

29.6 

2.9 

471.1 

132.1 

51.3 

2.9 

471.1 

132.1 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

3.3 





[0] 

3.1 





[L] 

16.2 





[L] 

16.2 





[1] 

2.8 





[1] 

2.6 





[2] 

0.0 





[2] 

0.0 





[3] 

2.8 





[3] 

2.6 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

3.3 

45.9 

2.8 

443.8 

124.5 

1973 

3.1 

46.1 

2.6 

416.6 

116.8 

1974 

3.3 

34.3 

2.8 

443.8 

124.5 

1974 

3.1 

34.5 

2.6 

416.6 

116.8 

1975 

3.3 

5.9 

2.8 

443.8 

124.5 

1975 

3.1 

6.2 

2.6 

416.6 

116.8 

1976 

3.3 

47.5 

2.8 

443.8 

124.5 

1976 

3.1 

47.7 

2.6 

416.6 

116.8 

1977 

3.3 

97.0 

2.8 

443.8 

124.5 

1977 

3.1 

97.2 

2.6 

416.6 

116.8 

1978 

3.3 

31.3 

2.8 

443.8 

124.5 

1978 

3.1 

31.5 

2.6 

416.6 

116.8 

1979 

3.3 

0.8 

2.8 

443.8 

124.5 

1979 

3.1 

1.0 

2.6 

416.6 

116.8 

1980 

3.3 

24.5 

2.8 

443.8 

124.5 

1980 

3.1 

24.7 

2.6 

416.6 

116.8 

1981 

3.3 

17.4 

2.8 

443.8 

124.5 

1981 

3.1 

17.6 

2.6 

416.6 

116.8 

1982 

3.3 

35.7 

2.8 

443.8 

124.5 

1982 

3.1 

35.9 

2.6 

416.6 

116.8 

1983 

3.3 

1.9 

2.8 

443.8 

124.5 

1983 

3.1 

2.1 

2.6 

416.6 

116.8 

1984 

3.3 

16.5 

2.8 

443.8 

124.5 

1984 

3.1 

16.7 

2.6 

416.6 

116.8 

1985 

3.3 

44.5 

2.8 

443.8 

124.5 

1985 

3.1 

44.7 

2.6 

416.6 

116.8 

1986 

3.3 

0.5 

2.8 

443.8 

124.5 

1986 

3.1 

0.7 

2.6 

416.6 

116.8 

1987 

3.3 

5.7 

2.8 

443.8 

124.5 

1987 

3.1 

5.9 

2.6 

416.6 

116.8 

1988 

3.3 

34.3 

2.8 

443.8 

124.5 

1988 

3.1 

34.5 

2.6 

416.6 

116.8 

1989 

3.3 

6.0 

2.8 

443.8 

124.5 

1989 

3.1 

6.2 

2.6 

416.6 

116.8 

1990 

3.3 

63.0 

2.8 

443.8 

124.5 

1990 

3.1 

63.2 

2.6 

416.6 

116.8 

1991 

3.3 

1.4 

2.8 

443.8 

124.5 

1991 

3.1 

1.6 

2.6 

416.6 

116.8 

1992 

3.3 

55.6 

2.8 

443.8 

124.5 

1992 

3.1 

55.8 

2.6 

416.6 

116.8 

1993 

3.3 

2.7 

2.8 

443.8 

124.5 

1993 

3.1 

2.9 

2.6 

416.6 

116.8 

1994 

3.3 

27.8 

2.8 

443.8 

124.5 

1994 

3.1 

28.0 

2.6 

416.6 

116.8 

1995 

3.3 

67.9 

2.8 

443.8 

124.5 

1995 

3.1 

68.1 

2.6 

416.6 

116.8 

1996 

3.3 

76.5 

2.8 

443.8 

124.5 

1996 

3.1 

76.7 

2.6 

416.6 

116.8 

1997 

3.3 

29.0 

2.8 

443.8 

124.5 

1997 

3.1 

29.2 

2.6 

416.6 

116.8 

1998 

3.3 

65.0 

2.8 

443.8 

124.5 

1998 

3.1 

65.3 

2.6 

416.6 

116.8 

1999 

3.3 

42.1 

2.8 

443.8 

124.5 

1999 

3.1 

42.3 

2.6 

416.6 

116.8 

2000 

3.3 

9.7 

2.8 

443.8 

124.5 

2000 

3.1 

9.9 

2.6 

416.6 

116.8 

2001 

3.3 

60.2 

2.8 

443.8 

124.5 

2001 

3.1 

60.4 

2.6 

416.6 

116.8 

2002 

3.3 

39.0 

2.8 

443.8 

124.5 

2002 

3.1 

39.2 

2.6 

416.6 

116.8 

2003 

3.3 

29.7 

2.8 

443.8 

124.5 

2003 

3.1 

29.9 

2.6 

416.6 

116.8 

2004 

3.3 

36.5 

2.8 

443.8 

124.5 

2004 

3.1 

36.7 

2.6 

416.6 

116.8 

2005 

3.3 

67.0 

2.8 

443.8 

124.5 

2005 

3.1 

67.2 

2.6 

416.6 

116.8 

2006 

3.3 

29.5 

2.8 

443.8 

124.5 

2006 

3.1 

29.7 

2.6 

416.6 

116.8 

2007 

3.3 

28.7 

2.8 

443.8 

124.5 

2007 

3.1 

28.9 

2.6 

416.6 

116.8 

2008 

3.3 

25.5 

2.8 

443.8 

124.5 

2008 

3.1 

25.7 

2.6 

416.6 

116.8 

2009 

3.3 

34.5 

2.8 

443.8 

124.5 

2009 

3.1 

34.7 

2.6 

416.6 

116.8 

2010 

3.3 

54.7 

2.8 

443.8 

124.5 

2010 

3.1 

54.9 

2.6 

416.6 

116.8 

Mean 

3.3 

34.1 

2.8 

443.8 

124.5 

Mean 

3.1 

34.3 

2.6 

416.6 

116.8 

90% 

3.3 

1.9 

2.8 

443.8 

124.5 

90% 

3.1 

2.1 

2.6 

416.6 

116.8 

75% 

3.3 

14.9 

2.8 

443.8 

124.5 

75% 

3.1 

15.1 

2.6 

416.6 

116.8 

50% 

3.3 

29.8 

2.8 

443.8 

124.5 

50% 

3.1 

30.0 

2.6 

416.6 

116.8 

25% 

3.3 

51.5 

2.8 

443.8 

124.5 

25% 

3.1 

51.7 

2.6 

416.6 

116.8 
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Water Yield, Mm 3 /yr 

LO 

PM 

^i- 

LO 

CD 



LO 

LO 

LO 

<x> 

LO 

LO 

LD 

O 

cn 


cr> 

o 

T — 1 


90 . 15 | 

50% 

66.88 



38.17 

5.59 

32.58 


28.71 


61.29 

75% 

35.38 



20.19 

5.59 

14.60 


15.19 


29.79 

90% 

12.68 



7.24 

5.59 

1.65 


5.44 


7.09 

Mean 

69.18 



39.49 

5.59 

33.90 


29.69 


63.59 

Area, 

CM 

E 

329.07 

46.58 

141.25 

no 

00 

l< 

00 

T—1 




141.24 



Water Yield, Mm 3 /yr 

25% 

95.74 



54.65 

5.69 

48.96 


41.09 


90.05 

50% 

66.88 



38.17 

5.69 

32.48 


* — i 

00 


61.19 

75% 

35.38 



20.19 

5.69 

14.50 


15.19 


29.69 

90% 

12.68 



7.24 

5.69 

1.55 


5.44 


6.99 

Mean 

69.18 



39.49 

5.69 

33.80 


29.69 


63.49 

fO N 
£ £ 
< 

329.07 

46.58 

141.25 

no 

00 

l< 

00 

i 




141.24 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS 009 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

^t- 

1^; 

LO 

CD 



LO 

CD 

LO 

00 
T—1 

LO 

CD 


CD 

o 

T — 1 


90 . 56 | 

50% 

66.88 



38.17 

00 

1 

LO 

32.99 


28.71 


61.70 

75% 

35.38 



20.19 

5.18 

15.01 


15.19 


30.20 

90% 

12.68 



7.24 

5.18 

2.06 


5.44 


7.50 

Mean 

69.18 



39.49 

5.18 

34.31 


29.69 


64.00 

Area, 

CM 

E 

329.07 

46.58 

141.25 

187.83 




141.24 



Water Yield, Mm 3 /yr 

25% 

95.74 



54.65 

5.39 

49.26 


41.09 


90.35 

50% 

66.88 



38.17 

5.39 

32.78 


* — i 

00 


61.49 

75% 

35.38 



20.19 

5.39 

14.80 


15.19 


29.99 

90% 

12.68 



7.24 

5.39 

1.85 


5.44 


7.29 

Mean 

69.18 



39.49 

5.39 

34.10 


29.69 


63.79 

fO N 
£ £ 
< 

329.07 

46.58 

141.25 

no 

00 

l< 

00 

i 




141.24 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























Salient Features of Existing Irrigation Projects in CHM MWS 010 


Irrigation Rate (mm) 

(8) 

Gross 







624.4 

Total Eff. 







50.4 

Nominal 







314.7 

Area (ha) 

(7) 

CCA 

150.0 

o 

00 

o 

oo 

oo 

o 

159.8 

178.5 


1757.3 

Storage (Mm 3 ) 

(6) 

2060 

0.23 

0.24 

6.21 

0.99 

0.46 

7.54 

8.12 

2040 

0.24 

0.25 

6.71 

1.02 

0.47 

7.54 

69*8 

2020 

0.25 

0.27 

7.22 

1.05 

00 

xl- 

o 

7.54 

9.26 

2010 

0.25 

0.27 

LVL 

1.07 

00 

o 

7.54 

9.54 

Catchment 
Area (km 2 ) 

(5) 

2.59 

2.85 

115.00 

7.50 

2.50 


130.44 

Year of 

Const. 

(4) 

o 

oo 

o 

o 

oo 

Os 

1956 

o 

oo 

On 

1980 


Sub-Total (excluding WHS) 

Block 

(3) 

Sapotra 

Sapotra 

Sapotra 

Sapotra 

Dhaulpur 


Class 

(2) 

Minor 

Minor 

Minor 

Minor 

Minor 

Micro 

Project 

Name 

(1) 

Ranipura 

Rahar Banjara 

Needer 

Mare ka Kunwa 

Kukpur Tank 

WHSs 























Projected Siltation at Existing Irrigation Projects in CHM MWS 010 


Adjusted Storage (Mm 3 ) 
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Simulated Flow Series of Intercepted Area of CHM MWS 010, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

1.3 

1.0 

0.8 

0.5 

0.4 

0.3 

2.3 

53.2 

15.7 

4.8 

1.9 

1.1 

83.4 

1974 

0.7 

0.5 

0.4 

0.3 

0.2 

0.1 

43.5 

16.0 

3.4 

10.3 

1.9 

1.2 

78.6 

1975 

0.9 

0.6 

0.5 

0.4 

0.3 

2.8 

1.0 

11.3 

46.0 

4.1 

2.2 

1.6 

71.6 

1976 

1.2 

0.8 

0.6 

0.5 

0.4 

7.6 

28.8 

89.3 

12.9 

4.1 

2.7 

2.1 

150.9 

1977 

1.5 

1.1 

0.9 

0.6 

0.5 

0.4 

39.4 

23.1 

57.4 

6.0 

2.5 

1.8 

135.1 

1978 

1.3 

0.9 

0.7 

0.5 

0.4 

0.3 

0.5 

17.0 

12.3 

1.7 

1.2 

0.9 

37.8 

1979 

0.7 

0.4 

0.4 

0.3 

0.2 

0.3 

15.8 

0.7 

0.5 

0.4 

1.2 

0.3 

21.2 

1980 

0.2 

0.2 

0.1 

0.1 

0.1 

8.4 

26.9 

4.7 

1.5 

0.9 

0.7 

0.9 

44.6 

1981 

0.4 

0.3 

0.2 

0.2 

0.1 

3.1 

18.9 

17.7 

2.4 

1.4 

1.0 

0.8 

46.5 

1982 

0.6 

0.4 

0.3 

0.2 

0.9 

0.2 

1.3 

44.4 

11.5 

5.1 

4.7 

2.4 

71.9 

1983 

1.6 

1.0 

0.9 

0.6 

0.5 

0.4 

20.1 

10.4 

17.6 

9.1 

1.6 

1.1 

64.9 

1984 

0.8 

0.6 

0.4 

0.3 

0.2 

0.2 

13.6 

12.4 

28.0 

2.9 

1.7 

1.3 

62.5 

1985 

1.0 

0.7 

0.5 

0.4 

0.3 

0.2 

24.4 

1.7 

1.2 

4.0 

1.0 

0.7 

36.0 

1986 

0.5 

2.5 

0.3 

0.2 

0.2 

0.6 

11.2 

3.3 

2.3 

2.0 

0.6 

0.5 

24.3 

1987 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.9 

8.5 

2.4 

0.5 

0.4 

0.8 

14.5 

1988 

0.2 

0.2 

0.1 

0.1 

0.1 

0.3 

13.0 

13.9 

2.8 

4.5 

1.2 

0.9 

37.3 

1989 

0.7 

0.5 

0.4 

0.3 

0.2 

0.2 

17.3 

3.3 

2.8 

0.9 

0.7 

0.6 

27.7 

1990 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

42.4 

21.5 

50.5 

4.3 

2.7 

2.0 

124.7 

1991 

1.5 

1.0 

0.8 

0.6 

0.5 

0.3 

1.2 

28.0 

2.7 

1.6 

1.2 

2.8 

42.3 

1992 

0.7 

0.5 

0.4 

0.3 

0.2 

0.2 

2.0 

52.0 

11.5 

42.8 

10.3 

2.8 

123.8 

1993 

1.8 

1.3 

1.1 

0.7 

0.5 

0.4 

11.7 

1.2 

18.4 

1.9 

1.3 

1.0 

41.3 

1994 

0.8 

0.5 

0.4 

0.3 

0.2 

0.2 

2.4 

14.5 

2.9 

1.0 

0.7 

0.5 

24.5 

1995 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

4.2 

28.3 

52.3 

3.6 

2.5 

2.0 

94.2 

1996 

1.4 

1.1 

0.8 

0.6 

0.4 

1.1 

3.6 

31.2 

22.7 

6.0 

2.5 

1.9 

73.4 

1997 

1.4 

0.9 

0.8 

0.6 

0.4 

0.3 

9.1 

59.0 

20.7 

16.3 

6.2 

9.1 

125.0 

1998 

2.6 

1.6 

1.3 

1.0 

0.7 

3.8 

44.6 

54.9 

42.7 

14.9 

4.4 

2.6 

175.1 

1999 

2.0 

1.4 

1.1 

0.8 

0.6 

0.4 

11.7 

9.1 

9.5 

1.9 

1.3 

1.1 

40.8 

2000 

0.8 

0.5 

0.4 

0.3 

0.2 

0.3 

8.1 

38.6 

6.9 

1.8 

1.3 

1.0 

60.2 

2001 

0.7 

0.5 

0.4 

0.3 

0.6 

2.2 

39.2 

3.4 

1.5 

2.1 

0.8 

0.6 

52.5 

2002 

0.5 

0.4 

0.3 

0.2 

0.1 

0.2 

0.1 

0.4 

0.2 

0.1 

0.1 

0.1 

2.6 

2003 

0.1 

0.0 

0.0 

0.0 

0.0 

1.3 

18.4 

53.8 

21.9 

3.9 

2.6 

2.2 

104.2 

2004 

1.6 

1.0 

0.8 

0.6 

0.5 

0.3 

0.4 

9.1 

10.2 

1.7 

1.1 

0.9 

28.1 

2005 

0.6 

0.4 

0.4 

0.3 

0.2 

0.2 

19.9 

1.6 

5.0 

1.2 

0.8 

0.6 

31.1 

2006 

0.4 

0.3 

0.3 

0.2 

0.1 

1.6 

1.4 

0.3 

0.3 

0.2 

0.1 

0.1 

5.3 

2007 

0.1 

0.6 

0.1 

0.1 

0.1 

0.1 

0.4 

0.5 

0.8 

0.2 

0.1 

0.1 

3.1 

2008 

0.1 

0.0 

0.0 

0.0 

0.0 

38.9 

48.3 

29.9 

13.3 

4.1 

2.7 

2.1 

139.6 

2009 

1.6 

1.0 

0.9 

0.6 

0.5 

0.4 

0.6 

12.5 

11.0 

37.2 

4.4 

1.6 

72.2 

2010 

1.2 

0.8 

0.7 

0.5 

0.4 

0.3 

9.5 

34.1 

19.3 

3.6 

10.4 

2.6 

83.3 

% flow 














Mean 

0.9 

0.7 

0.5 

0.4 

0.3 

2.0 

14.7 

21.4 

14.3 

5.6 

2.2 

1.5 

64.6 















90% 

0.2 

0.1 

0.1 

0.1 

0.1 

0.4 

3.1 

4.5 

3.0 

1.2 

0.5 

0.3 

13.5 

75% 

0.4 

0.3 

0.2 

0.2 

0.1 

1.0 

6.9 

10.1 

6.7 

2.6 

1.0 

0.7 

30.3 

50% 

0.8 

0.6 

0.4 

0.3 

0.3 

1.8 

12.8 

18.7 

12.5 

4.9 

1.9 

1.3 

56.3 

25% 

1.2 

0.9 

0.7 

0.5 

0.4 

2.7 

19.6 

28.6 

19.1 

7.5 

3.0 

2.0 

86.1 






























































Surplus Water Operation Analysis of Intercepted Area of CHM MWS 010, Mm 3 



2010 

Operation analyses 




2020 

Operation analyses 




[0] 

9.5 





[0] 

9.3 





[L] 

16.2 





[L] 

16.2 





[1] 

8.0 





[1] 

7.8 





[2] 

0.0 





[2] 

0.0 





[3] 

8.0 





[3] 

7.8 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

9.5 

66.3 

8.0 

1280.8 

72.9 

1973 

9.3 

66.6 

7.8 

1242.7 

70.7 

1974 

9.5 

61.5 

8.0 

1280.8 

72.9 

1974 

9.3 

61.8 

7.8 

1242.7 

70.7 

1975 

9.5 

54.6 

8.0 

1280.8 

72.9 

1975 

9.3 

54.8 

7.8 

1242.7 

70.7 

1976 

9.5 

133.8 

8.0 

1280.8 

72.9 

1976 

9.3 

134.1 

7.8 

1242.7 

70.7 

1977 

9.5 

118.0 

8.0 

1280.8 

72.9 

1977 

9.3 

118.3 

7.8 

1242.7 

70.7 

1978 

9.5 

20.7 

8.0 

1280.8 

72.9 

1978 

9.3 

21.0 

7.8 

1242.7 

70.7 

1979 

9.5 

4.1 

8.0 

1280.8 

72.9 

1979 

9.3 

4.4 

7.8 

1242.7 

70.7 

1980 

9.5 

27.6 

8.0 

1280.8 

72.9 

1980 

9.3 

27.8 

7.8 

1242.7 

70.7 

1981 

9.5 

29.4 

8.0 

1280.8 

72.9 

1981 

9.3 

29.7 

7.8 

1242.7 

70.7 

1982 

9.5 

54.8 

8.0 

1280.8 

72.9 

1982 

9.3 

55.1 

7.8 

1242.7 

70.7 

1983 

9.5 

47.8 

8.0 

1280.8 

72.9 

1983 

9.3 

48.1 

7.8 

1242.7 

70.7 

1984 

9.5 

45.4 

8.0 

1280.8 

72.9 

1984 

9.3 

45.7 

7.8 

1242.7 

70.7 

1985 

9.5 

19.0 

8.0 

1280.8 

72.9 

1985 

9.3 

19.2 

7.8 

1242.7 

70.7 

1986 

9.5 

7.2 

8.0 

1280.8 

72.9 

1986 

9.3 

7.5 

7.8 

1242.7 

70.7 

1987 

9.5 

0.0 

8.0 

1280.8 

72.9 

1987 

9.3 

0.0 

7.8 

1242.7 

70.7 

1988 

9.5 

20.2 

8.0 

1280.8 

72.9 

1988 

9.3 

20.5 

7.8 

1242.7 

70.7 

1989 

9.5 

10.7 

8.0 

1280.8 

72.9 

1989 

9.3 

10.9 

7.8 

1242.7 

70.7 

1990 

9.5 

107.7 

8.0 

1280.8 

72.9 

1990 

9.3 

107.9 

7.8 

1242.7 

70.7 

1991 

9.5 

25.2 

8.0 

1280.8 

72.9 

1991 

9.3 

25.5 

7.8 

1242.7 

70.7 

1992 

9.5 

106.7 

8.0 

1280.8 

72.9 

1992 

9.3 

107.0 

7.8 

1242.7 

70.7 

1993 

9.5 

24.2 

8.0 

1280.8 

72.9 

1993 

9.3 

24.5 

7.8 

1242.7 

70.7 

1994 

9.5 

7.4 

8.0 

1280.8 

72.9 

1994 

9.3 

7.7 

7.8 

1242.7 

70.7 

1995 

9.5 

77.1 

8.0 

1280.8 

72.9 

1995 

9.3 

77.4 

7.8 

1242.7 

70.7 

1996 

9.5 

56.3 

8.0 

1280.8 

72.9 

1996 

9.3 

56.6 

7.8 

1242.7 

70.7 

1997 

9.5 

107.9 

8.0 

1280.8 

72.9 

1997 

9.3 

108.2 

7.8 

1242.7 

70.7 

1998 

9.5 

158.1 

8.0 

1280.8 

72.9 

1998 

9.3 

158.3 

7.8 

1242.7 

70.7 

1999 

9.5 

23.7 

8.0 

1280.8 

72.9 

1999 

9.3 

24.0 

7.8 

1242.7 

70.7 

2000 

9.5 

43.1 

8.0 

1280.8 

72.9 

2000 

9.3 

43.4 

7.8 

1242.7 

70.7 

2001 

9.5 

35.4 

8.0 

1280.8 

72.9 

2001 

9.3 

35.7 

7.8 

1242.7 

70.7 

2002 

2.6 

0.0 

2.6 

420.6 

23.9 

2002 

2.6 

0.0 

2.6 

420.6 

23.9 

2003 

9.5 

87.1 

8.0 

1280.8 

72.9 

2003 

9.3 

87.4 

7.8 

1242.7 

70.7 

2004 

9.5 

11.1 

8.0 

1280.8 

72.9 

2004 

9.3 

11.3 

7.8 

1242.7 

70.7 

2005 

9.5 

14.0 

8.0 

1280.8 

72.9 

2005 

9.3 

14.3 

7.8 

1242.7 

70.7 

2006 

5.3 

0.0 

5.3 

843.2 

48.0 

2006 

5.3 

0.0 

5.3 

843.2 

48.0 

2007 

3.1 

0.0 

3.1 

500.6 

28.5 

2007 

3.1 

0.0 

3.1 

500.6 

28.5 

2008 

9.5 

122.6 

8.0 

1280.8 

72.9 
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9.3 

122.8 

7.8 

1242.7 

70.7 

2009 

9.5 

55.1 

8.0 

1280.8 

72.9 

2009 

9.3 

55.4 

7.8 

1242.7 

70.7 
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9.5 

66.2 
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1280.8 

72.9 
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9.3 
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7.8 

1242.7 

70.7 
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Operation analyses 


8.7 


16.2 


7.3 


0.0 


7.3 


624.4 


[6] 

[7] 

67.1 

7.3 

62.3 

7.3 

55.4 

7.3 

134.7 

7.3 

118.8 

7.3 

21.5 

7.3 

4.9 

7.3 

28.4 

7.3 

30.3 

7.3 

55.7 

7.3 

48.6 

7.3 

46.3 

7.3 

19.8 

7.3 

8.1 

7.3 

0.0 

7.3 

21.1 

7.3 

11.5 

7.3 

108.5 

7.3 

26.0 

7.3 

107.6 

7.3 

25.1 

7.3 

8.3 

7.3 

78.0 

7.3 

57.1 

7.3 

108.8 

7.3 

158.9 

7.3 

24.6 

7.3 

44.0 

7.3 

36.2 

7.3 

0.0 

2.6 

88.0 

7.3 

11.9 

7.3 

14.8 

7.3 

0.0 

5.3 

0.0 

3.1 

123.4 

7.3 

56.0 

7.3 

67.1 

7.3 


[8] [9] 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

420.6 23.9 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 

843.2 48.0 

500.6 28.5 

1166.3 66.4 

1166.3 66.4 

1166.3 66.4 


2060 Operation analyses 
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2040 

[ 0 ] 

[L] 

[ 1 ] 

[ 2 ] 

[3] 

[4] 

Year [5] 

1973 8.7 

1974 8.7 

1975 8.7 

1976 8.7 

1977 8.7 

1978 8.7 

1979 8.7 

1980 8.7 

1981 8.7 

1982 8.7 

1983 8.7 

1984 8.7 

1985 8.7 

1986 8.7 

1987 8.7 

1988 8.7 

1989 8.7 

1990 8.7 

1991 8.7 

1992 8.7 

1993 8.7 

1994 8.7 

1995 8.7 

1996 8.7 

1997 8.7 

1998 8.7 

1999 8.7 

2000 8.7 

2001 8.7 

2002 2.6 

2003 8.7 

2004 8.7 

2005 8.7 

2006 5.3 

2007 3.1 

2008 8.7 

2009 8.7 

2010 8.7 

Mean 8.3 

90% 8.3 

75% 8.7 

50% 8.7 

25% 8.7 


49.4 7.0 

0.0 7.1 

14.1 7.3 

37.4 7.3 

74.0 7.3 


1120.7 63.8 

1134.0 64.5 

1166.3 66.4 
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90% 7.8 
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25% 8.1 


49.9 6.6 
0.0 6.7 
14.7 6.8 
38.0 6.8 

74.6 6.8 


1050.4 59.8 

1065.3 60.6 

1090.0 62.0 

1090.0 62.0 

1090.0 62.0 


CHM MWS 010 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 
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CHM MWS 010 Surplus Calculation 2040 Surplus Calculation 2060 
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Salient Features of Existing Irrigation Projects in CHM MWS Oil 
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Projected Siltation at Existing Irrigation Projects in CHM MWS Oil 
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Simulated Flow Series of Intercepted Area of CHM MWS Oil, Mm 3 


Year 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Annual 

Mm 3 

1973 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

40.8 

22.0 

25.2 

8.5 

2.3 

1.8 

101.9 

1974 

1.3 

0.9 

0.7 

0.5 

0.4 

0.3 

72.6 

30.2 

8.8 

61.0 

6.5 

2.3 

185.6 

1975 

1.7 

1.1 

1.0 

0.7 

0.5 

0.7 

25.4 

43.1 

31.0 

6.2 

2.3 

1.8 

115.6 

1976 

1.3 

0.9 

0.7 

0.5 

0.4 

29.9 

23.5 

25.4 

41.9 

6.0 

10.8 

3.5 

144.9 

1977 

1.7 

1.2 

1.0 

0.7 

0.5 

0.4 

20.4 

25.7 

13.4 

3.7 

1.9 

1.5 

71.9 

1978 

1.1 

0.7 

0.8 

0.4 

0.3 

0.3 

8.6 

35.4 

8.1 

2.1 

1.6 

1.3 

60.9 

1979 

0.9 

0.6 

1.3 

0.4 

0.3 

0.2 

35.3 

7.9 

1.1 

1.0 

7.1 

1.0 

57.3 

1980 

0.9 

0.7 

0.6 

0.4 

0.3 

6.7 

7.1 

6.0 

0.7 

0.6 

0.5 

0.4 

25.0 

1981 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

38.2 

20.7 

9.2 

2.0 

4.4 

1.3 

76.7 

1982 

2.2 

0.7 

0.5 

0.5 

0.3 

0.2 

25.5 

59.0 

2.8 

2.4 

1.8 

1.4 

97.2 

1983 

1.0 

0.7 

0.6 

0.4 

0.3 

0.2 

1.2 

10.6 

25.9 

1.4 

1.1 

0.8 

44.3 

1984 

0.9 

0.4 

0.3 

0.2 

0.2 

0.1 

0.4 

2.3 

18.7 

0.5 

0.4 

0.5 

25.0 

1985 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

2.2 

22.8 

0.9 

9.7 

1.1 

0.9 

38.5 

1986 

1.2 

3.1 

0.5 

0.4 

0.3 

5.5 

126.4 

37.6 

4.9 

5.3 

2.1 

1.6 

188.8 

1987 

1.2 

0.8 

0.7 

0.5 

0.4 

1.7 

0.4 

10.6 

2.1 

10.7 

0.6 

3.3 

33.0 

1988 

0.5 

0.3 

0.3 

0.2 

0.1 

9.4 

22.1 

3.7 

8.3 

4.3 

1.1 

0.9 

51.3 

1989 

0.7 

0.5 

0.4 

0.3 

0.2 

0.3 

7.9 

32.7 

1.2 

1.2 

0.9 

0.7 

46.9 

1990 

0.5 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

0.3 

0.2 

0.0 

0.0 

0.0 

2.5 

1991 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

30.9 

64.2 

4.6 

2.5 

1.8 

1.4 

105.5 

1992 

1.1 

0.7 

0.6 

0.4 

0.3 

0.2 

1.2 

51.5 

5.5 

36.4 

1.7 

1.3 

101.0 

1993 

1.0 

0.7 

0.6 

0.4 

0.3 

0.4 

21.7 

13.5 

43.1 

2.7 

2.0 

1.6 

88.0 

1994 

1.2 

0.8 

0.7 

0.5 

0.4 

4.7 

61.4 

34.7 

19.8 

6.6 

2.9 

2.2 

135.8 

1995 

3.9 

1.1 

0.9 

0.7 

0.5 

0.4 

23.6 

25.9 

28.9 

3.8 

2.1 

1.9 

93.6 

1996 

1.2 

0.9 

1.0 

0.5 

0.4 

0.3 

24.2 

95.9 

28.1 

4.3 

2.3 

1.8 

160.6 

1997 

1.3 

0.9 

0.7 

2.1 

0.4 

6.4 

31.3 

72.6 

9.7 

3.9 

2.0 

4.6 

135.9 

1998 

1.4 

1.0 

0.8 

0.6 

0.5 

0.4 

20.1 

9.9 

18.9 

5.4 

1.5 

1.2 

61.7 

1999 

0.9 

1.0 

0.5 

0.4 

0.3 

0.2 

92.4 

37.2 

24.8 

4.5 

2.2 

1.7 

166.0 

2000 

1.3 

0.9 

0.7 

0.5 

4.5 

0.5 

74.4 

44.0 

5.1 

1.7 

1.3 

1.0 

135.8 

2001 

0.7 

0.5 

0.4 

0.3 

0.3 

0.8 

102.3 

12.6 

1.6 

1.4 

1.0 

0.8 

122.6 

2002 

0.6 

7.5 

0.3 

0.2 

0.2 

1.3 

0.1 

6.8 

4.2 

0.4 

0.3 

0.2 

22.0 

2003 

0.2 

0.2 

0.1 

0.1 

0.3 

0.5 

1.4 

21.8 

6.8 

1.0 

0.9 

0.7 

33.8 

2004 

0.5 

0.4 

0.3 

0.2 

0.2 

0.6 

6.1 

91.2 

2.2 

2.2 

1.7 

1.3 

107.0 

2005 

1.0 

0.7 

0.7 

0.4 

0.3 

0.2 

10.9 

1.4 

0.5 

0.4 

0.3 

0.3 

17.1 

2006 

0.2 

0.1 

0.1 

0.1 

0.1 

14.8 

55.2 

79.5 

33.0 

4.8 

2.6 

2.0 

192.3 

2007 

1.5 

1.1 

0.8 

0.6 

0.4 

16.8 

34.9 

14.0 

2.7 

1.5 

1.2 

0.9 

76.4 

2008 

0.7 

0.5 

0.4 

1.1 

0.2 

22.7 

59.4 

36.2 

5.2 

2.5 

1.8 

1.4 

131.9 

2009 

1.0 

0.7 

0.6 

0.4 

0.3 

0.6 

50.6 

20.5 

3.7 

6.3 

3.3 

1.3 

89.4 

2010 

1.0 

0.6 

0.5 

0.4 

0.3 

0.2 

5.6 

30.3 

1.4 

1.4 

8.3 

1.0 

51.1 

% flow 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.1 

0.1 

0.0 

0.0 


Mean 

1.0 

0.9 

0.5 

0.4 

0.4 

3.4 

30.7 

30.5 

12.0 

5.8 

2.3 

1.4 

89.3 
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3.3 
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24.7 
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15.8 

6.2 
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1.2 

0.7 

46.3 
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1.0 

0.9 

0.5 

0.4 

0.4 

3.4 

30.5 

30.3 

11.9 

5.8 

2.3 

1.4 

88.7 

25% 

1.5 

1.3 

0.8 

0.6 

0.6 

5.0 

45.6 

45.4 

17.8 

8.6 

3.4 

2.1 
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Surplus Water Operation Analysis of Intercepted Area of CHM MWS 011, Mm 3 
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Operation analyses 




2020 

Operation analyses 




[0] 

0.0 





[0] 

0.0 





[L] 

16.2 





[L] 

16.2 





[1] 

0.0 





[1] 

0.0 





[2] 

0.0 





[2] 

0.0 





[3] 

0.0 





[3] 

0.0 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.0 

90.9 

0.0 

0.0 

0.0 

1973 

0.0 

90.9 

0.0 

0.0 

0.0 

1974 

0.0 

174.5 

0.0 

0.0 

0.0 

1974 

0.0 

174.5 

0.0 

0.0 

0.0 

1975 

0.0 

104.5 

0.0 

0.0 

0.0 

1975 

0.0 

104.5 

0.0 

0.0 

0.0 

1976 

0.0 

133.9 

0.0 

0.0 

0.0 

1976 

0.0 

133.9 

0.0 

0.0 

0.0 

1977 

0.0 

60.9 

0.0 

0.0 

0.0 

1977 

0.0 

60.9 

0.0 

0.0 

0.0 

1978 

0.0 

49.8 

0.0 

0.0 

0.0 

1978 

0.0 

49.8 

0.0 

0.0 

0.0 

1979 

0.0 

46.2 

0.0 

0.0 

0.0 

1979 

0.0 

46.2 

0.0 

0.0 

0.0 

1980 

0.0 

13.9 

0.0 

0.0 

0.0 

1980 

0.0 

13.9 

0.0 

0.0 

0.0 

1981 

0.0 

65.6 

0.0 

0.0 

0.0 

1981 

0.0 

65.6 

0.0 

0.0 

0.0 

1982 

0.0 

86.2 

0.0 

0.0 

0.0 

1982 

0.0 

86.2 

0.0 

0.0 

0.0 

1983 

0.0 

33.3 

0.0 

0.0 

0.0 

1983 

0.0 

33.3 

0.0 

0.0 

0.0 

1984 

0.0 

14.0 

0.0 

0.0 

0.0 

1984 

0.0 

14.0 

0.0 

0.0 

0.0 

1985 

0.0 

27.4 

0.0 

0.0 

0.0 

1985 

0.0 

27.4 

0.0 

0.0 

0.0 

1986 

0.0 

177.7 

0.0 

0.0 

0.0 

1986 

0.0 

177.7 

0.0 

0.0 

0.0 

1987 

0.0 

22.0 

0.0 

0.0 

0.0 

1987 

0.0 

22.0 

0.0 

0.0 

0.0 

1988 

0.0 

40.2 

0.0 

0.0 

0.0 

1988 

0.0 

40.2 

0.0 

0.0 

0.0 

1989 

0.0 

35.9 

0.0 

0.0 

0.0 

1989 

0.0 

35.9 

0.0 

0.0 

0.0 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

94.5 

0.0 

0.0 

0.0 

1991 

0.0 

94.5 

0.0 

0.0 

0.0 

1992 

0.0 

90.0 

0.0 

0.0 

0.0 

1992 

0.0 

90.0 

0.0 

0.0 

0.0 

1993 

0.0 

77.0 

0.0 

0.0 

0.0 

1993 

0.0 

77.0 

0.0 

0.0 

0.0 

1994 

0.0 

124.7 

0.0 

0.0 

0.0 

1994 

0.0 

124.7 

0.0 

0.0 

0.0 

1995 

0.0 

82.5 

0.0 

0.0 

0.0 

1995 

0.0 

82.5 

0.0 

0.0 

0.0 

1996 

0.0 

149.6 

0.0 

0.0 

0.0 

1996 

0.0 

149.6 

0.0 

0.0 

0.0 

1997 

0.0 

124.8 

0.0 

0.0 

0.0 

1997 

0.0 

124.8 

0.0 

0.0 

0.0 

1998 

0.0 

50.6 

0.0 

0.0 

0.0 

1998 

0.0 

50.6 

0.0 

0.0 

0.0 

1999 

0.0 

154.9 

0.0 

0.0 

0.0 

1999 

0.0 

154.9 

0.0 

0.0 

0.0 

2000 

0.0 

124.7 

0.0 

0.0 

0.0 

2000 

0.0 

124.7 

0.0 

0.0 

0.0 

2001 

0.0 

111.5 

0.0 

0.0 

0.0 

2001 

0.0 

111.5 

0.0 

0.0 

0.0 

2002 

0.0 

10.9 

0.0 

0.0 

0.0 

2002 

0.0 

10.9 

0.0 

0.0 

0.0 

2003 

0.0 

22.8 

0.0 

0.0 

0.0 

2003 

0.0 

22.8 

0.0 

0.0 

0.0 

2004 

0.0 

96.0 

0.0 

0.0 

0.0 

2004 

0.0 

96.0 

0.0 

0.0 

0.0 

2005 

0.0 

6.1 

0.0 

0.0 

0.0 

2005 

0.0 

6.1 

0.0 

0.0 

0.0 

2006 

0.0 

181.2 

0.0 

0.0 

0.0 

2006 

0.0 

181.2 

0.0 

0.0 

0.0 

2007 

0.0 

65.3 

0.0 

0.0 

0.0 

2007 

0.0 

65.3 

0.0 

0.0 

0.0 

2008 

0.0 

120.8 

0.0 

0.0 

0.0 

2008 

0.0 

120.8 

0.0 

0.0 

0.0 

2009 

0.0 

78.3 

0.0 

0.0 

0.0 

2009 

0.0 

78.3 

0.0 

0.0 

0.0 

2010 

0.0 

40.1 

0.0 

0.0 

0.0 

2010 

0.0 

40.1 

0.0 

0.0 

0.0 

Mean 

0.0 

78.5 

0.0 

0.0 

0.0 

Mean 

0.0 

78.5 

0.0 

0.0 

0.0 

90% 

0.0 

13.6 

0.0 

0.0 

0.0 

90% 

0.0 

13.6 

0.0 

0.0 

0.0 

75% 

0.0 

35.2 

0.0 

0.0 

0.0 

75% 

0.0 

35.2 

0.0 

0.0 

0.0 

50% 

0.0 

80.2 

0.0 

0.0 

0.0 

50% 

0.0 

80.2 

0.0 

0.0 

0.0 

25% 

0.0 

126.6 

0.0 

0.0 

0.0 

25% 

0.0 

126.6 

0.0 

0.0 

0.0 



2040 

Operation analyses 




2060 

Operation analyses 




[0] 

0.0 





[0] 

0.0 





[L] 

16.2 





[L] 

16.2 





[1] 

0.0 





[1] 

0.0 





[2] 

0.0 





[2] 

0.0 





[3] 

0.0 





[3] 

0.0 





[4] 

624.4 





[4] 

624.4 




Year 

[5] 

[6] 

[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

0.0 

90.9 

0.0 

0.0 

0.0 

1973 

0.0 

90.9 

0.0 

0.0 

0.0 

1974 

0.0 

174.5 

0.0 

0.0 

0.0 

1974 

0.0 

174.5 

0.0 

0.0 

0.0 

1975 

0.0 

104.5 

0.0 

0.0 

0.0 

1975 

0.0 

104.5 

0.0 

0.0 

0.0 

1976 

0.0 

133.9 

0.0 

0.0 

0.0 

1976 

0.0 

133.9 

0.0 

0.0 

0.0 

1977 

0.0 

60.9 

0.0 

0.0 

0.0 

1977 

0.0 

60.9 

0.0 

0.0 

0.0 

1978 

0.0 

49.8 

0.0 

0.0 

0.0 

1978 

0.0 

49.8 

0.0 

0.0 

0.0 

1979 

0.0 

46.2 

0.0 

0.0 

0.0 

1979 

0.0 

46.2 

0.0 

0.0 

0.0 

1980 

0.0 

13.9 

0.0 

0.0 

0.0 

1980 

0.0 

13.9 

0.0 

0.0 

0.0 

1981 

0.0 

65.6 

0.0 

0.0 

0.0 

1981 

0.0 

65.6 

0.0 

0.0 

0.0 

1982 

0.0 

86.2 

0.0 

0.0 

0.0 

1982 

0.0 

86.2 

0.0 

0.0 

0.0 

1983 

0.0 

33.3 

0.0 

0.0 

0.0 

1983 

0.0 

33.3 

0.0 

0.0 

0.0 

1984 

0.0 

14.0 

0.0 

0.0 

0.0 

1984 

0.0 

14.0 

0.0 

0.0 

0.0 

1985 

0.0 

27.4 

0.0 

0.0 

0.0 

1985 

0.0 

27.4 

0.0 

0.0 

0.0 

1986 

0.0 

177.7 

0.0 

0.0 

0.0 

1986 

0.0 

177.7 

0.0 

0.0 

0.0 

1987 

0.0 

22.0 

0.0 

0.0 

0.0 

1987 

0.0 

22.0 

0.0 

0.0 

0.0 

1988 

0.0 

40.2 

0.0 

0.0 

0.0 

1988 

0.0 

40.2 

0.0 

0.0 

0.0 

1989 

0.0 

35.9 

0.0 

0.0 

0.0 

1989 

0.0 

35.9 

0.0 

0.0 

0.0 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

1990 

0.0 

0.0 

0.0 

0.0 

0.0 

1991 

0.0 

94.5 

0.0 

0.0 

0.0 

1991 

0.0 

94.5 

0.0 

0.0 

0.0 

1992 

0.0 

90.0 

0.0 

0.0 

0.0 

1992 

0.0 

90.0 

0.0 

0.0 

0.0 

1993 

0.0 

77.0 

0.0 

0.0 

0.0 

1993 

0.0 

77.0 

0.0 

0.0 

0.0 

1994 

0.0 

124.7 

0.0 

0.0 

0.0 

1994 

0.0 

124.7 

0.0 

0.0 

0.0 

1995 

0.0 

82.5 

0.0 

0.0 

0.0 

1995 

0.0 

82.5 

0.0 

0.0 

0.0 

1996 

0.0 

149.6 

0.0 

0.0 

0.0 

1996 

0.0 

149.6 

0.0 

0.0 

0.0 

1997 

0.0 

124.8 

0.0 

0.0 

0.0 

1997 

0.0 

124.8 

0.0 

0.0 

0.0 

1998 

0.0 

50.6 

0.0 

0.0 

0.0 

1998 

0.0 

50.6 

0.0 

0.0 

0.0 

1999 

0.0 

154.9 

0.0 

0.0 

0.0 

1999 

0.0 

154.9 

0.0 

0.0 

0.0 

2000 

0.0 

124.7 

0.0 

0.0 

0.0 

2000 

0.0 

124.7 

0.0 

0.0 

0.0 

2001 

0.0 

111.5 

0.0 

0.0 

0.0 

2001 

0.0 

111.5 

0.0 

0.0 

0.0 

2002 

0.0 

10.9 

0.0 

0.0 

0.0 

2002 

0.0 

10.9 

0.0 

0.0 

0.0 

2003 

0.0 

22.8 

0.0 

0.0 

0.0 

2003 

0.0 

22.8 

0.0 

0.0 

0.0 

2004 

0.0 

96.0 

0.0 

0.0 

0.0 

2004 

0.0 

96.0 

0.0 

0.0 

0.0 

2005 

0.0 

6.1 

0.0 

0.0 

0.0 

2005 

0.0 

6.1 

0.0 

0.0 

0.0 

2006 

0.0 

181.2 

0.0 

0.0 

0.0 

2006 

0.0 

181.2 

0.0 

0.0 

0.0 

2007 

0.0 

65.3 

0.0 

0.0 

0.0 

2007 

0.0 

65.3 

0.0 

0.0 

0.0 

2008 

0.0 

120.8 

0.0 

0.0 

0.0 

2008 

0.0 

120.8 

0.0 

0.0 

0.0 

2009 

0.0 

78.3 

0.0 

0.0 

0.0 

2009 

0.0 

78.3 

0.0 

0.0 

0.0 

2010 

0.0 

40.1 

0.0 

0.0 

0.0 

2010 

0.0 

40.1 

0.0 

0.0 

0.0 

Mean 

0.0 

78.5 

0.0 

0.0 

0.0 

Mean 

0.0 

78.5 

0.0 

0.0 

0.0 

90% 

0.0 

13.6 

0.0 

0.0 

0.0 

90% 

0.0 

13.6 

0.0 

0.0 

0.0 

75% 

0.0 

35.2 

0.0 

0.0 

0.0 

75% 

0.0 

35.2 

0.0 

0.0 

0.0 

50% 

0.0 

80.2 

0.0 

0.0 

0.0 

50% 

0.0 

80.2 

0.0 

0.0 

0.0 

25% 

0.0 

126.6 

0.0 

0.0 

0.0 

25% 

0.0 

126.6 

0.0 

0.0 

0.0 


CHM MWS Oil Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

LO 

rsi 



°o 

rsi 

no 

* — i 
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* — i 

T—1 

o 

00 

i 

rsi 
* — i 


00 

rsj 

no 

* — i 


254 . 66 | 

50% 

177.43 



88.72 

11.07 

77.65 


88.71 


166.36 

75% 

92.58 



46.29 

11.07 

35.22 


46.29 


81.51 

90% 

49.40 



24.70 

11.07 

13.63 


24.70 


38.33 

Mean 

178.67 



89.34 

11.07 

78.27 


89.33 


167.60 

Area, 

CM 

E 

565.35 

o 

o 

o 

282.68 

282.68 




282.67 



Water Yield, Mm 3 /yr 

25% 

265.73 



132.87 

11.07 

121.80 


132.86 


254.66 

50% 

177.43 



rsj 

00 

00 

11.07 

77.65 


* — i 

00 

00 


166.36 

75% 

92.58 



46.29 

11.07 

35.22 


46.29 


81.51 

90% 

49.40 



24.70 

11.07 

13.63 


24.70 


38.33 

Mean 

178.67 



89.34 

11.07 

rsi 

00 


89.33 


167.60 

fO N 
£ £ 
< 

565.35 

o 

o 

d 

282.68 

282.68 




282.67 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























CHM MWS Oil Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

no 

LO 

UD 

fN 



oo 
csi 
no 
* — i 

q 

T — 1 
T—1 

o 

00 

i 

rsj 
* — i 


00 

rsj 

no 

* — i 


254 . 66 | 

50% 

177.43 



88.72 

11.07 

77.65 


88.71 


166.36 

75% 

92.58 



46.29 

11.07 

35.22 


46.29 


81.51 

90% 

49.40 



24.70 

11.07 

13.63 


24.70 


38.33 

Mean 

178.67 



89.34 

11.07 

csi 

00 


89.33 


167.60 

Area, 

CM 

E 

565.35 

o 

o 

o 

282.68 

282.68 




282.67 



Water Yield, Mm 3 /yr 

25% 

265.73 



132.87 

11.07 

121.80 


132.86 


254.66 

50% 

177.43 



fN 

00 

00 

11.07 

77.65 


* — i 

00 

00 


166.36 

75% 

92.58 



46.29 

11.07 

35.22 


46.29 


81.51 

90% 

49.40 



24.70 

11.07 

13.63 


24.70 


38.33 

Mean 

178.67 



89.34 

11.07 

<N 

00 


89.33 


167.60 

fO N 
£ £ 
< 

565.35 

o 

o 

d 

282.68 

282.68 




282.67 



Particulars 

MWS Catchment 

Intercepted by Minor Projects 

Intercepted by WHS 

Total Intercepted 

Total Storage Capacity 

Spills from Intercepted Area 


Unintercepted Area 


Total Surplus 



























BAN MWS 004 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

rvi 

LO 

no 


195.18 


157.621 

O 

m 

202.60 


195.18 


CsJ 

LO 

rs. 

116.40 


195.18 


o 

o 

o 

o 

cr> 

60.50 


195.18 


o 

o 

o 

Mean 

234.90 


195.18 


39.72 

Area, 

CM 

E 

2017.01 





Water Yield, Mm 3 /yr 

LO 

(N 

352.80 


197.82 


154.98 

O 

Lft 

202.60 


197.82 


4.78 

LO 

rs. 

116.40 


197.82 


o 

o 

o 

o 

cr> 

60.50 


197.82 


o 

o 

o 

Mean 

234.90 


197.82 


37.08 

fO N 

£ E 
< 

2017.01 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 004 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

c\i 

LO 

no 


184.61 


168 . 19 | 

O 

m 

202.60 


184.61 


17.99 

LO 

rs. 

116.40 


184.61 


o 

o 

o 

o 

cr> 

60.50 


184.61 


o 

o 

o 

Mean 

234.90 


184.61 


50.29 

Area, 

CM 

E 

2017.01 





Water Yield, Mm 3 /yr 

LO 

(N 

352.80 


189.89 


162.91 

O 

If) 

202.60 


189.89 


12.71 

LO 

rs. 

116.40 


189.89 


o 

o 

o 

o 

cr> 

60.50 


189.89 


o 

o 

o 

Mean 

234.90 


189.89 


45.01 

fO N 
£ £ 
< 

2017.01 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 005 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

%SZ 

o 

<£> 

00 


8.54 


CD 

O 

O 

<v|- 

50% 

25.10 


8.54 


16.56 

75% 

o 

q 

r^' 


8.54 


o 

o 

o 

90% 

3.20 


8.54 


o 

o 

o 

Mean 

32.10 


8.54 


23.56 

Area, 

CM 

E 

154.02 





Water Yield, Mm 3 /yr 

25% 

o 

CD 

00 


8.74 


39.86 

50% 

25.10 


8.74 


16.36 

75% 

o 

o 

i< 


8.74 


o 

o 

o 

90% 

3.20 


8.74 


o 

o 

o 

Mean 

32.10 


00 


23.36 

fO N 

£ E 
< 

154.02 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 005 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

<£> 

00 


7.73 


00 

O 

< v |- 

50% 

25.10 


7.73 


17.37 

75% 

o 

q 


7.73 


o 

o 

o 

90% 

3.20 


7.73 


o 

o 

o 

Mean 

32.10 


7.73 


24.37 

Area, 

CM 

E 

154.02 





Water Yield, Mm 3 /yr 

25% 

48.60 


8.13 


40.47 

50% 

25.10 


8.13 


16.97 

75% 

o 

o 


8.13 


o 

o 

o 

90% 

3.20 


8.13 


o 

o 

o 

Mean 

32.10 


8.13 


23.97 

fO N 
£ £ 
< 

154.02 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 006 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

cr> 

00 

LO 

rsi 


144.18 


114 . 72 | 

O 

m 

150.00 


144.18 


CsJ 

00 

LO 

LO 

rs. 

42.00 


144.18 


o 

o 

o 

o 

cr> 

12.90 


144.18 


o 

o 

o 

Mean 

153.70 


144.18 


fN 

LO 

d 

Area, 

CM 

E 

1438.62 





Water Yield, Mm 3 /yr 

LO 

(N 

258.90 


146.06 


112.84 

O 

If) 

150.00 


146.06 


3.94 

LO 

rs. 

42.00 


146.06 


o 

o 

o 

o 

cr> 

12.90 


146.06 


o 

o 

o 

Mean 

153.70 


146.06 


7.64 

fO N 

£ E 
< 

1438.62 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 006 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

<x> 

00 

LO 

fN 


136.64 


122 . 26 | 

O 

m 

150.00 


136.64 


13.36 

LO 

rs. 

42.00 


136.64 


o 

o 

o 

o 

cr> 

12.90 


136.64 


o 

o 

o 

Mean 

153.70 


136.64 


17.06 

Area, 

CM 

E 

1438.62 





Water Yield, Mm 3 /yr 

LO 

(N 

258.90 


140.41 


118.49 

O 

If) 

150.00 


140.41 


<x> 

LO 

d 

LO 

rs. 

42.00 


140.41 


o 

o 

o 

o 

cr> 

12.90 


140.41 


o 

o 

o 

Mean 

153.70 


140.41 


13.29 

fO N 
£ £ 
< 

1438.62 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 007 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

i 

d 

LO 


14.61 


41.49| 

50% 

O 

o 

rsi 


14.61 


6.09 

75% 

5.90 


14.61 


o 

o 

o 

90% 

1.80 


14.61 


o 

o 

o 

Mean 

31.80 


14.61 


17.19 

Area, 

CM 

E 

560.40 





Water Yield, Mm 3 /yr 

25% 

56.10 


15.34 


40.76 

50% 

o 

r^ 

d 

rsl 


15.34 


5.36 

75% 

5.90 


15.34 


o 

o 

o 

90% 

1.80 


15.34 


o 

o 

o 

Mean 

31.80 


15.34 


16.46 

fO N 

£ E 
< 

560.40 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 007 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

i 

d 

LO 


11.67 


44.43| 

50% 

20.70 


11.67 


9.03 

75% 

5.90 


11.67 


o 

o 

o 

90% 

1.80 


11.67 


o 

o 

o 

Mean 

31.80 


11.67 


20.13 

Area, 

CM 

E 

560.40 





Water Yield, Mm 3 /yr 

25% 

56.10 


13.14 


42.96 

50% 

o 

d 

r\j 


13.14 


7.56 

75% 

5.90 


13.14 


o 

o 

o 

90% 

o 

00 

* — 1 


13.14 


o 

o 

o 

Mean 

31.80 


13.14 


18.66 

fO N 
£ £ 
< 

560.40 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 008 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

o 


46.06 


O 

O 

O 

50% 

20.90 


46.06 


O 

O 

O 

75% 

6.70 


46.06 


O 

O 

o 

90% 

0.30 


46.06 


o 

o 

o 

Mean 

30.20 


46.06 


o 

o 

o 

Area, 

CM 

E 

644.25 





Water Yield, Mm 3 /yr 

25% 

o 

00 

o 


46.90 


o 

o 

o 

50% 

20.90 


46.90 


o 

o 

o 

75% 

6.70 


46.90 


o 

o 

o 

90% 

0.30 


46.90 


o 

o 

d 

Mean 

30.20 


46.90 


o 

o 

d 

fO N 

£ E 
< 

644.25 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 008 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

o 


42.68 


O 

O 

O 

50% 

20.90 


42.68 


O 

O 

O 

75% 

6.70 


42.68 


O 

O 

o 

90% 

0.30 


42.68 


o 

o 

o 

Mean 

30.20 


42.68 


o 

o 

o 

Area, 

CM 

E 

644.25 





Water Yield, Mm 3 /yr 

25% 

o 

00 

o 


44.37 


o 

o 

o 

50% 

20.90 


44.37 


o 

o 

o 

75% 

6.70 


44.37 


o 

o 

o 

90% 

0.30 


44.37 


o 

o 

o 

Mean 

30.20 


44.37 


o 

o 

d 

fO N 
£ £ 
< 

644.25 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 009 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

no 

LO 


28.69 


T — 1 

LO 

rsi 

50% 

29.20 


28.69 


0.51 

75% 

11.90 


28.69 


o 

o 

o 

90% 

3.20 


28.69 


o 

o 

o 

Mean 

37.60 


28.69 


8.91 

Area, 

CM 

E 

682.35 





Water Yield, Mm 3 /yr 

25% 

53.80 


29.58 


24.22 

50% 

29.20 


29.58 


o 

o 

o 

75% 

11.90 


29.58 


o 

o 

o 

90% 

3.20 


29.58 


o 

o 

o 

Mean 

37.60 


29.58 


8.02 

fO N 

£ E 
< 

682.35 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 009 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

no 

LO 


25.11 


28 . 69 | 

O 

Lft 

29.20 


25.11 


4.09 

LO 

rs. 

11.90 


25.11 


o 

o 

o 

o 

cr> 

o 

fN 

no 


25.11 


o 

o 

o 

Mean 

37.60 


25.11 


12.49 

Area, 

CM 

E 

682.35 





Water Yield, Mm 3 /yr 

LO 

(N 

o 

°o 

no 

LO 


26.90 


26.90 

O 

If) 

29.20 


26.90 


o 

no 

fN 

LO 

rs. 

11.90 


26.90 


O 

O 

o 

o 

cr> 

3.20 


26.90 


o 

o 

o 

Mean 

37.60 


26.90 


10.70 

fO N 
£ £ 
< 

682.35 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 010 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

q 

oS 

UD 
^—i 


19.95 


149 . 05 | 

50% 

106.50 


19.95 


86.55 

75% 

49.20 


19.95 


29.25 

90% 

25.70 


19.95 


5.75 

Mean 

143.40 


19.95 


123.45 

Area, 

CM 

E 

867.94 





Water Yield, Mm 3 /yr 

25% 

169.00 


21.09 


147.91 

50% 

106.50 


21.09 


85.41 

75% 

49.20 


21.09 


28.11 

90% 

25.70 


21.09 


4.61 

Mean 

143.40 


21.09 


122.31 

fO N 

£ E 
< 

867.94 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 010 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

q 

oS 

UD 
* — i 


15.40 


153 . 60 | 

50% 

106.50 


15.40 


91.10 

75% 

49.20 


15.40 


33.80 

90% 

25.70 


15.40 


10.30 

Mean 

o 

no 

* — i 


15.40 


o 

o 

00 

fN 

T — 1 

Area, 

CM 

E 

< v |- 

<X> 

UD 

00 





Water Yield, Mm 3 /yr 

25% 

169.00 


17.68 


151.32 

50% 

106.50 


17.68 


Csl 

00 

00 

00 

75% 

49.20 


17.68 


31.52 

90% 

25.70 


17.68 


8.02 

Mean 

143.40 


17.68 


125.72 

fO N 
£ £ 
< 

867.94 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS Oil Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

o 

d 


65.82 


00 

d 

O 

if) 

45.10 


65.82 


O 

o 

o 

LO 

rs. 

14.70 


65.82 


o 

o 

o 

o 

cr> 

7.80 


65.82 


o 

o 

o 

Mean 

50.20 


65.82 


o 

o 

o 

Area, 

CM 

E 

659.72 





Water Yield, Mm 3 /yr 

LO 

(N 

76.00 


66.68 


rsl 

no 

d 

O 

If) 

45.10 


66.68 


O 

O 

o 

LO 

rs. 

14.70 


66.68 


o 

o 

o 

o 

cr> 

o 

00 


66.68 


o 

o 

o 

Mean 

50.20 


66.68 


o 

o 

d 

fO N 

£ E 
< 

659.72 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS Oil Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

Lft 

PM 

o 

o 

d 


62.36 


13 . 64 | 

O 

Lft 

45.10 


62.36 


o 

o 

o 

LO 

rs. 

14.70 


62.36 


o 

o 

o 

o 

cr> 

o 

00 


62.36 


o 

o 

o 

Mean 

50.20 


62.36 


o 

o 

o 

Area, 

CM 

E 

659.72 





Water Yield, Mm 3 /yr 

LO 

(N 

76.00 


64.09 


11.91 

O 

Lft 

45.10 


64.09 


o 

o 

o 

Lft 

rs. 

14.70 


64.09 


o 

o 

o 

o 

cr> 

o 

00 


64.09 


o 

o 

o 

Mean 

50.20 


64.09 


o 

o 

d 

fO N 
£ £ 
< 

659.72 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 013 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

O) 

rsj 

00 


22.96 


59.94| 

50% 

42.80 


22.96 


19.84 

75% 

15.80 


22.96 


o 

o 

o 

90% 

8.50 


22.96 


o 

o 

o 

Mean 

60.90 


22.96 


37.94 

Area, 

CM 

E 

405.06 





Water Yield, Mm 3 /yr 

25% 

82.90 


23.49 


59.41 

50% 

42.80 


23.49 


19.31 

75% 

15.80 


23.49 


o 

o 

o 

90% 

8.50 


23.49 


o 

o 

o 

Mean 

60.90 


23.49 


37.41 

fO N 

£ E 
< 

405.06 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 013 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

G) 

cm 

00 


20.84 


62.06| 

50% 

42.80 


20.84 


21.96 

75% 

15.80 


00 

o 

CM 


o 

o 

o 

90% 

8.50 


20.84 


o 

o 

o 

Mean 

60.90 


00 

d 

CM 


CD 

o 

o 

Area, 

CM 

E 

405.06 





Water Yield, Mm 3 /yr 

25% 

82.90 


21.90 


61.00 

50% 

42.80 


21.90 


20.90 

75% 

15.80 


21.90 


o 

o 

o 

90% 

8.50 


21.90 


o 

o 

o 

Mean 

60.90 


21.90 


39.00 

fO N 
£ £ 
< 

405.06 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 014 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

PM 

LO 


20.69 


24.5l| 

50% 

26.80 


20.69 


6.11 

75% 

13.60 


20.69 


o 

o 

o 

90% 

3.30 


20.69 


o 

o 

o 

Mean 

29.60 


20.69 


8.91 

Area, 

CM 

E 

253.31 





Water Yield, Mm 3 /yr 

25% 

45.20 


21.02 


24.18 

50% 

26.80 


21.02 


5.78 

75% 

13.60 


21.02 


o 

o 

o 

90% 

3.30 


21.02 


o 

o 

o 

Mean 

29.60 


21.02 


00 

LO 

00 

fO N 

£ E 
< 

253.31 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 014 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

%SZ 

o 

rsj 

LO 


19.36 


25.84| 

50% 

26.80 


19.36 


7.44 

75% 

13.60 


19.36 


o 

o 

o 

90% 

3.30 


19.36 


o 

o 

o 

Mean 

29.60 


19.36 


10.24 

Area, 

CM 

E 

253.31 





Water Yield, Mm 3 /yr 

25% 

45.20 


20.02 


25.18 

50% 

26.80 


20.02 


6.78 

75% 

13.60 


20.02 


o 

o 

o 

90% 

3.30 


20.02 


o 

o 

o 

Mean 

29.60 


20.02 


9.58 

fO N 
£ £ 
< 

253.31 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 016 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

PM 

*—1 


2.82 


38.38| 

50% 

32.10 


2.82 


29.28 

75% 

16.90 


2.82 


14.08 

90% 

11.80 


2.82 


00 

O) 

00 

Mean 

32.50 


2.82 


29.68 

Area, 

CM 

E 

146.89 





Water Yield, Mm 3 /yr 

25% 

41.20 


3.01 


38.19 

50% 

32.10 


3.01 


29.09 

75% 

16.90 


3.01 


13.89 

90% 

11.80 


3.01 


8.79 

Mean 

32.50 


3.01 


29.49 

fO N 

£ E 
< 

146.89 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 016 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

PM 

*—1 


2.60 


38.60| 

50% 

32.10 


2.60 


29.50 

75% 

16.90 


2.60 


14.30 

90% 

11.80 


2.60 


9.20 

Mean 

32.50 


2.60 


29.90 

Area, 

CM 

E 

146.89 





Water Yield, Mm 3 /yr 

25% 

41.20 


2.60 


38.60 

50% 

32.10 


2.60 


29.50 

75% 

16.90 


2.60 


14.30 

90% 

11.80 


2.60 


9.20 

Mean 

32.50 


2.60 


29.90 

fO N 
£ £ 
< 

146.89 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 017 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

(T> 


39.11 


58.49| 

O 

m 

O 

00 

i< 

LO 


39.11 


18.69 

LO 

rs. 

26.90 


39.11 


o 

o 

o 

o 

cr> 

13.60 


39.11 


o 

o 

o 

Mean 

82.40 


39.11 


43.29 

Area, 

CM 

E 

.as 

646.42 





Water Yield, Mm 3 /yr 

LO 

(N 

97.60 


39.96 


57.64 

O 

If) 

o 

00 

LO 


39.96 


17.84 

LO 

rs. 

26.90 


39.96 


o 

o 

o 

o 

cr> 

13.60 


39.96 


o 

o 

o 

Mean 

82.40 


39.96 


42.44 

fO N 
£ £ 
< 

646.42 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 017 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

%SZ 

o 

CD 

CD 


35.73 


00 

T—1 

CD 

X 

o 

in 

O 

00 

r< 

LO 


35.73 


i"-- 

q 

CM 

CM 

X 

LO 

rs. 

26.90 


35.73 


o 

o 

o 

o 

cr> 

13.60 


35.73 


o 

o 

o 

Mean 

82.40 


35.73 


46.67 

Area, 

CM 

E 

646.42 





Water Yield, Mm 3 /yr 

LO 

(N 

97.60 


37.42 


60.18 

O 

If) 

o 

00 

LO 


37.42 


20.38 

X 

LO 

rs. 

26.90 


37.42 


o 

o 

o 

o 

cr> 

13.60 


37.42 


o 

o 

o 

Mean 

82.40 


37.42 


44.98 

fO N 
£ £ 
< 

646.42 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 018 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

Lft 

PM 

o 

oo 

no 

00 

rsi 


128.59 


155.2l| 

O 

Lft 

154.60 


128.59 


26.01 

LO 

rs. 

97.30 


128.59 


o 

o 

o 

o 

cr> 

24.60 


128.59 


o 

o 

o 

Mean 

198.30 


128.59 


69.71 

Area, 

CM 

E 

1790.23 





Water Yield, Mm 3 /yr 

LO 

(N 

283.80 


130.93 


152.87 

O 

Lft 

154.60 


130.93 


23.67 

Lft 

rs. 

97.30 


130.93 


o 

o 

o 

o 

cr> 

24.60 


130.93 


o 

o 

o 

Mean 

198.30 


130.93 


67.37 

fO N 

£ E 
< 

1790.23 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 018 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

°o 

no 

00 

nsl 


119.21 


164.59| 

O 

Lft 

154.60 


119.21 


35.39 

LO 

rs. 

97.30 


119.21 


o 

o 

o 

o 

cr> 

24.60 


119.21 


o 

o 

o 

Mean 

198.30 


119.21 


79.09 

Area, 

CM 

E 

1790.23 





Water Yield, Mm 3 /yr 

LO 

(N 

283.80 


123.90 


159.90 

O 

If) 

154.60 


123.90 


30.70 

LO 

rs. 

97.30 


123.90 


o 

o 

o 

o 

cr> 

24.60 


123.90 


o 

o 

o 

Mean 

198.30 


123.90 


74.40 

fO N 
£ £ 
< 

1790.23 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 019 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 


0.99 


3.8l| 

50% 

3.50 


0.99 


2.51 

75% 

1.40 


0.99 


0.41 

90% 

0.50 


0.99 


o 

o 

o 

Mean 

3.80 


0.99 


2.81 

Area, 

CM 

E 

26.09 





Water Yield, Mm 3 /yr 

25% 

o 

00 


0.99 


3.81 

50% 

3.50 


0.99 


2.51 

75% 

1.40 


0.99 


0.41 

90% 

0.50 


0.99 


o 

o 

d 

Mean 

3.80 


0.99 


2.81 

fO N 
£ £ 
< 

26.09 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 019 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

oo 


0.99 


3.8l| 

50% 

3.50 


0.99 


2.51 

75% 

1.40 


0.99 


0.41 

90% 

0.50 


0.99 


o 

o 

o 

Mean 

3.80 


0.99 


2.81 

Area, 

CM 

E 

26.09 





Water Yield, Mm 3 /yr 

25% 

o 

oo 


0.99 


3.81 

50% 

3.50 


0.99 


2.51 

75% 

1.40 


0.99 


0.41 

90% 

0.50 


0.99 


o 

o 

o 

Mean 

3.80 


0.99 


2.81 

fO N 
£ £ 
< 

26.09 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 020 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

*— i 

LD 


9.13 


O 

O 

O 

O 

Lft 

O 

no 


no 

i 

d 


O 

O 

O 

LO 

rs. 

o 

r^ 

i 


no 

i 

d 


O 

O 

o 

o 

cr> 

o 

■xf 

o 


no 

t— i 

d 


o 

o 

o 

Mean 

o 

*— i 

LO 


no 

i 

d 


o 

o 

o 

Area, 

CM 

E 

00 

r^ 

i< 

LD 





Water Yield, Mm 3 /yr 

LO 

(N 

O 

t—1 

d 


PM 

PM 

d 


o 

o 

o 

O 

If) 

o 

i^. 

no 


PM 

pm 

d 


o 

o 

o 

LO 

rs. 

o 

*— i 


PM 

pm 

d 


o 

o 

o 

o 

cr> 

o 

o 


PM 

pm 

d 


o 

o 

d 

Mean 

o 

i 

LO 


PM 

CM 

d 


o 

o 

d 

fO N 

£ E 
< 

00 

i< 

LD 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 020 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

t —i 

LD 


00 

00 


O 

O 

O 

O 

if) 

O 

r*^ 

no 


00 

1^; 

00 


O 

O 

O 

LO 

rs. 

O 

1^; 

* —1 


00 

1^; 

00 


O 

o 

o 

o 

cr> 

o 

o 


00 

1^; 

00 


o 

o 

o 

Mean 

o 

T — 1 

LO 


00 

1^; 

00 


o 

o 

o 

Area, 

CM 

E 

00 

i< 

LD 





Water Yield, Mm 3 /yr 

LO 

(N 

6.10 


LO 

cn 

00 


o 

o 

o 

O 

If) 

3.70 


LO 

G) 

00 


o 

o 

o 

LO 

rs. 

o 

1^; 

* —1 


LO 

G) 

00 


o 

o 

o 

o 

cr> 

o 

o 


LO 

G] 

00 


o 

o 

o 

Mean 

o 

i 

LO 


LO 

G) 

00 


o 

o 

d 

fO N 
£ £ 
< 

00 

1^ 

l< 

LD 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 021 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

CD 

CD 

CD 


47.09 


49.8l| 

O 

Lft 

O 

O 

O 


47.09 


22.91 

LO 

rs. 

35.20 


47.09 


o 

o 

o 

o 

cd 

14.90 


47.09 


o 

o 

o 

Mean 

75.10 


47.09 


28.01 

Area, 

CM 

E 

o 

00 

o 

LO 





Water Yield, Mm 3 /yr 

LO 

(N 

96.90 


47.76 


49.14 

O 

If) 

o 

o 

d 


47.76 


22.24 

LO 

rs. 

35.20 


47.76 


o 

o 

o 

o 

cd 

14.90 


47.76 


o 

o 

o 

Mean 

75.10 


47.76 


27.34 

fO N 

£ E 
< 

o 

00 

l< 

o 

LO 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 021 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

%SZ 

o 

CD 

d 

CD 


44.43 


52.47| 

X 

o 

in 

O 

O 

d 


44.43 


25.57 

X 

LO 

rs. 

35.20 


44.43 


o 

o 

o 

o 

cr> 

14.90 


44.43 


o 

o 

o 

Mean 

75.10 


44.43 


30.67 

Area, 

CM 

E 

o 

00 

o 

LO 





Water Yield, Mm 3 /yr 

LO 

(N 

96.90 


45.76 


51.14 

O 

If) 

o 

o 

d 


45.76 


24.24 

X 

LO 

rs. 

35.20 


45.76 


o 

o 

o 

o 

cr> 

14.90 


45.76 


o 

o 

o 

Mean 

75.10 


45.76 


29.34 

fO N 
£ £ 
< 

o 

00 

l< 

o 

LO 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 022 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

no 


26.02 


00 

no 

T—i 

O 

Lft 

24.90 


26.02 


O 

O 

o 

LO 

rs. 

12.50 


26.02 


o 

o 

o 

o 

cr> 

o 

00 

r\i 


26.02 


o 

o 

o 

Mean 

29.70 


26.02 


00 

VD 

no 

Area, 

CM 

E 

238.27 





Water Yield, Mm 3 /yr 

LO 

(N 

37.40 


26.33 


11.07 

O 

If) 

24.90 


26.33 


o 

o 

o 

LO 

rs. 

12.50 


26.33 


o 

o 

o 

o 

cr> 

o 

00 

r\i 


26.33 


o 

o 

o 

Mean 

29.70 


26.33 


no 

no 

fO N 

£ E 
< 

238.27 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 022 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

no 


24.77 


12.631 

O 

if) 

24.90 


24.77 


no 

T — 1 

d 

LO 

rs. 

12.50 


24.77 


o 

o 

o 

o 

cr> 

o 

00 

rsj 


24.77 


o 

o 

o 

Mean 

29.70 


24.77 


no 

cn 

Area, 

CM 

E 

238.27 





Water Yield, Mm 3 /yr 

LO 

(N 

37.40 


25.40 


12.00 

O 

If) 

24.90 


25.40 


o 

o 

o 

LO 

rs. 

12.50 


25.40 


o 

o 

o 

o 

cr> 

o 

00 

fN 


25.40 


o 

o 

o 

Mean 

29.70 


25.40 


4.30 

fO N 
£ £ 
< 

238.27 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 023 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

d 

rsl 
*—i 


83.95 


36.65| 

50% 

77.20 


83.95 


o 

o 

o 

75% 

36.30 


83.95 


o 

o 

o 

90% 

9.40 


83.95 


o 

o 

o 

Mean 

96.10 


83.95 


12.15 

Area, 

CM 

E 

818.42 





Water Yield, Mm 3 /yr 

25% 

120.60 


85.02 


35.58 

50% 

77.20 


85.02 


o 

o 

o 

75% 

36.30 


85.02 


o 

o 

o 

90% 

9.40 


85.02 


o 

o 

o 

Mean 

96.10 


85.02 


11.08 

fO N 

£ E 
< 

818.42 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 023 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

o 

rsj 
*—I 


79.66 


40.94| 

50% 

77.20 


79.66 


o 

o 

o 

75% 

36.30 


79.66 


o 

o 

o 

90% 

9.40 


79.66 


o 

o 

o 

Mean 

96.10 


79.66 


16.44 

Area, 

CM 

E 

818.42 





Water Yield, Mm 3 /yr 

25% 

120.60 


81.81 


38.79 

50% 

77.20 


81.81 


o 

o 

o 

75% 

36.30 


81.81 


o 

o 

o 

90% 

9.40 


81.81 


o 

o 

o 

Mean 

96.10 


81.81 


14.29 

fO N 
£ £ 
< 

818.42 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 024 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

LD 

cn 

no 


27.44 


LD 

rsi 

O 

Lft 

O 

PM 

LO 

rsi 


CM 


o 

o 

o 

LO 

rs. 

O 

O) 

* — i 

T—1 


'sl' 

r< 

rsi 


o 

o 

o 

o 

cr> 

o 

q 

LO 


i< 

rsi 


o 

o 

o 

Mean 

o 

00 

CM 


27.44 


LO 

CT> 

O 

Area, 

CM 

E 

308.02 





Water Yield, Mm 3 /yr 

LO 

(N 

39.60 


00 

i< 

CM 


LD 

r-s 

T—i 

O 

If) 

o 

PM 

LO 

rsi 


^i- 

00 

l< 

CM 


o 

o 

o 

LO 

rs. 

O 

O) 

i 

i 


00 

l< 

rsi 


o 

o 

o 

o 

cr> 

o 

q 

LO 


00 

i< 

CM 


o 

o 

o 

Mean 

o 

'si - 

00 

r\J 


00 

i< 

rsi 


LD 

LO 

d 

fO N 

£ E 
< 

rsi 

O 

00 

O 

no 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 024 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

d 

no 


25.82 


13.78| 

O 

Lft 

25.20 


25.82 


o 

o 

o 

LO 

rs. 

11.90 


25.82 


o 

o 

o 

o 

cr> 

5.00 


25.82 


o 

o 

o 

Mean 

o 

00 

rsj 


25.82 


00 

LO 

fN 

Area, 

CM 

E 

308.02 





Water Yield, Mm 3 /yr 

LO 

(N 

39.60 


26.63 


12.97 

O 

If) 

25.20 


26.63 


o 

o 

o 

LO 

rs. 

11.90 


26.63 


o 

o 

o 

o 

cr> 

5.00 


26.63 


o 

o 

o 

Mean 

o 

00 

rsj 


26.63 


r^ 

T—i 

fO N 
£ £ 
< 

308.02 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 025 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

LO 


33.60 


O 

T—i 

CM 

50% 

23.60 


33.60 


O 

O 

o 

75% 

8.20 


33.60 


o 

o 

o 

90% 

4.60 


33.60 


o 

o 

o 

Mean 

35.50 


33.60 


1.90 

Area, 

CM 

E 

559.36 





Water Yield, Mm 3 /yr 

25% 

54.70 


34.33 


20.37 

50% 

23.60 


34.33 


o 

o 

o 

75% 

8.20 


34.33 


o 

o 

o 

90% 

4.60 


34.33 


o 

o 

o 

Mean 

35.50 


34.33 


1.17 

fO N 

£ E 
< 

559.36 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 025 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

1^ 

LO 


30.67 


24.031 

O 

if) 

23.60 


30.67 


o 

o 

o 

LO 

rs. 

8.20 


30.67 


o 

o 

o 

o 

cr> 

4.60 


30.67 


o 

o 

o 

Mean 

35.50 


30.67 


no 

°o 

Area, 

CM 

E 

559.36 





Water Yield, Mm 3 /yr 

LO 

(N 

54.70 


32.13 


22.57 

O 

If) 

23.60 


32.13 


o 

o 

o 

LO 

rs. 

8.20 


32.13 


o 

o 

o 

o 

cr> 

4.60 


32.13 


o 

o 

o 

Mean 

35.50 


32.13 


no 

no 

fO N 
£ £ 
< 

559.36 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 026 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

UD 

o 

no 


17.22 


13.38| 

50% 

19.50 


17.22 


2.28 

75% 

9.10 


17.22 


o 

o 

o 

90% 

o 

q 


17.22 


o 

o 

o 

Mean 

22.60 


17.22 


5.38 

Area, 

CM 

E 

251.96 





Water Yield, Mm 3 /yr 

25% 

30.60 


17.55 


13.05 

50% 

19.50 


17.55 


1.95 

75% 

9.10 


17.55 


o 

o 

o 

90% 

o 

q 


17.55 


o 

o 

o 

Mean 

22.60 


17.55 


5.05 

fO N 

£ E 
< 

251.96 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 026 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

o 

no 


16.23 


14.37| 

O 

if) 

19.50 


16.23 


rsj 

no 

LO 

rs. 

o 

t — i 

d 


16.23 


O 

O 

o 

o 

cr> 

o 

q 


16.23 


o 

o 

o 

Mean 

22.60 


16.23 


no 

d 

Area, 

CM 

E 

251.96 





Water Yield, Mm 3 /yr 

LO 

(N 

30.60 


16.56 


14.04 

O 

Lft 

19.50 


16.56 


<v|- 

q 

fN 

LO 

rs. 

o 

i 

d 


16.56 


O 

O 

o 

o 

cr> 

o 

q 


16.56 


o 

o 

o 

Mean 

22.60 


16.56 


<vi- 

o 

d 

fO N 
£ £ 
< 

251.96 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 027 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

O) 

*—1 


6.22 


65.68| 

50% 

52.00 


6.22 


00 

LO 

<v|- 

75% 

25.80 


6.22 


19.58 

90% 

13.10 


6.22 


6.88 

Mean 

56.70 


6.22 


50.48 

Area, 

CM 

E 

267.21 





Water Yield, Mm 3 /yr 

25% 

71.90 


6.46 


65.44 

50% 

52.00 


6.46 


45.54 

75% 

25.80 


6.46 


19.34 

90% 

13.10 


6.46 


6.64 

Mean 

56.70 


6.46 


50.24 

fO N 

£ E 
< 

267.21 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 027 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

G) 

* — 1 


6.22 


65.68| 

50% 

52.00 


6.22 


00 

I"*; 

LO 

75% 

25.80 


6.22 


19.58 

90% 

13.10 


6.22 


6.88 

Mean 

56.70 


6.22 


50.48 

Area, 

CM 

E 

267.21 





Water Yield, Mm 3 /yr 

25% 

71.90 


6.22 


65.68 

50% 

52.00 


6.22 


45.78 

75% 

25.80 


6.22 


19.58 

90% 

13.10 


6.22 


6.88 

Mean 

56.70 


6.22 


00 

<s|- 

o 

LO 

fO N 
£ £ 
< 

267.21 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 028 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

no 

no 


2.69 


T — 1 

* — 1 
no 

50% 

24.80 


2.69 


22.11 

75% 

15.80 


2.69 


13.11 

90% 

8.70 


2.69 


6.01 

Mean 

31.10 


2.69 


T — 1 

<v|- 

00 

nM 

Area, 

CM 

E 

125.82 





Water Yield, Mm 3 /yr 

25% 

33.80 


2.69 


31.11 

50% 

o 

00 

rsi 


2.69 


22.11 

75% 

15.80 


2.69 


13.11 

90% 

8.70 


2.69 


6.01 

Mean 

31.10 


2.69 


28.41 

fO N 
£ £ 
< 

125.82 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 028 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

no 

no 


2.69 


T — 1 

* — 1 
no 

50% 

O 

00 

n\j 


2.69 


22.11 

75% 

15.80 


2.69 


13.11 

90% 

o 

1^; 

00 


2.69 


6.01 

Mean 

31.10 


2.69 


T — 1 

<v|- 

00 

nM 

Area, 

CM 

E 

125.82 





Water Yield, Mm 3 /yr 

25% 

33.80 


2.69 


31.11 

50% 

o 

00 

rsj 


2.69 


22.11 

75% 

15.80 


2.69 


13.11 

90% 

o 

1^; 

00 


2.69 


6.01 

Mean 

31.10 


2.69 


28.41 

fO N 
£ £ 
< 

125.82 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 029 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

* — i 


30.52 


00 

00 

<v|- 

T—1 

50% 

139.50 


30.52 


108.98 

75% 

85.70 


30.52 


55.18 

90% 

o 

o 

o 

LO 


30.52 


19.48 

Mean 

159.20 


30.52 


00 

CD 

00 

CsJ 

T — 1 

Area, 

CM 

E 

540.63 





Water Yield, Mm 3 /yr 

25% 

178.40 


31.23 


147.17 

50% 

139.50 


31.23 


CM 

00 

o 

T — 1 

75% 

85.70 


31.23 


54.47 

90% 

o 

o 

d 

LO 


31.23 


18.77 

Mean 

159.20 


31.23 


127.97 

fO N 
£ £ 
< 

540.63 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 029 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

00 

* — i 


27.69 


150.7l| 

50% 

139.50 


27.69 


111.81 

75% 

85.70 


27.69 


T — 1 

o 

00 

LO 

90% 

o 

o 

o 

LO 


27.69 


22.31 

Mean 

159.20 


27.69 


131.51 

Area, 

CM 

E 

540.63 





Water Yield, Mm 3 /yr 

25% 

o 

<vi- 

00 

*— i 


29.10 


149.30 

50% 

139.50 


29.10 


o 

d 

T — 1 

75% 

85.70 


29.10 


56.60 

90% 

o 

o 

o 

LO 


29.10 


20.90 

Mean 

159.20 


29.10 


130.10 

fO N 
£ £ 
< 

540.63 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 030 Surplus Calculation 2010 Surplus Calculation 2020 


Water Yield, Mm 3 /yr 

LO 

PM 

o 

T—1 

r\i 

T—1 


00 

00 

T — 1 


10.221 

50% 

7.50 


1.88 


5.62 

75% 

4.70 


00 

00 

T—1 


2.82 

90% 

1.70 


00 

00 

T—1 


o 

o 

o 

Mean 

o 

00 

00 


00 

00 

T — 1 


6.92 

Area, 

CM 

E 

45.65 





Water Yield, Mm 3 /yr 

25% 

12.10 


1.88 


10.22 

50% 

7.50 


00 

00 

T—1 


5.62 

75% 

4.70 


00 

00 

T — 1 


2.82 

90% 

1.70 


1.88 


o 

o 

o 

Mean 

o 

00 

00 


1.88 


6.92 

fO N 
£ £ 
< 

45.65 





Particulars 

MWS Catchment 


Storage Capacity 
(Minor + WHS) 


Total Surplus 






















BAN MWS 030 Surplus Calculation 2040 Surplus Calculation 2060 


Water Yield, Mm 3 /yr 

LO 

PM 

\ovzi 


00 

00 

T—1 


10.221 

50% 

7.50 


1.88 


5.62 

75% 

4.70 


00 

00 


2.82 

90% 

1.70 


00 

00 

T—1 


o 

o 

o 

Mean 

o 

oo 

00 


00 

00 

T—1 


6.92 

Area, 

CM 

E 

-as 

45.65 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Appendix 1(e) 

Nomenclature Used to Represent Nodes 
In the WEAP Tool 

Table Al(e).l Nomenclature of Basins in the WEAP Tool 


Basin 

Code 

Basin Name 

01 

Shekhawati 

02 

Ruparail 

03 

Banganga 

04 

Gambhir 

05 

Parbati 

06 

Sabi 

07 

Banas 

08 

Chambal 

09 

Mahi 

10 

Sabarmati 

11 

Luni 

12 

West Banas 

13 

Sukli 

14 

Other Nallas of Jalore 

15 

Ghaggar 

16 

Outside Basin 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table Al(e).2 Nomenclature of Micro-watersheds in the WEAP Tool 


Micro-watershed Code 

Micro-watershed Name 

01 001 

SKAMWS001 

01 002 

SKA MWS 002 

01 003 

SKA MWS 003 

01 004 

SKA MWS 004 

01 005 

SKA MWS 005 

01 006 

SKA MWS 006 

01 007 

SKA MWS 007 

01 008 

SKA MWS 008 

01 009 

SKA MWS 009 

01 010 

SKA MWS 010 

01 011 

SKA MWS Oil 

01 012 

SKA MWS 012 

01 013 

SKA MWS 013 

01 014 

SKA MWS 014 

01 015 

SKA MWS 015 

01 016 

SKA MWS 016 

01 017 

SKA MWS 017 

01 018 

SKA MWS 018 

01 019 

SKA MWS 019 

01 020 

SKA MWS 020 

01 021 

SKA MWS 021 

01 022 

SKA MWS 022 

01 023 

SKA MWS 023 

01 024 

SKA MWS 024 

01 025 

SKA MWS 025 

02 001 

RUP MWS 001 

02 002 

RUP MWS 002 

02 003 

RUP MWS 003 

02 004 

RUP MWS 004 

02 005 

RUP MWS 005 

02 006 

RUP MWS 006 

02 007 

RUP MWS 007 

02 008 

RUP MWS 008 

02 009 

RUP MWS 009 

02 010 

RUP MWS 010 

02 011 

RUP MWS 011 

02 012 

RUP MWS 012 

02 013 

RUP MWS 013 

02 014 

RUP MWS 014 

03 001 

BNG MWS 001 

03 002 

BNG MWS 002 

03 003 

BNG MWS 003 

03 004 

BNG MWS 004 

03 005 

BNG MWS 005 

03 006 

BNG MWS 006 

03 007 

BNG MWS 007 

03 008 

BNG MWS 008 

03 009 

BNG MWS 009 

03_010 

BNG MWS 010 
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Micro-watershed Code 

Micro-watershed Name 

03 011 

BNGMWS011 

03 012 

BNG MWS 012 

03 013 

BNG MWS 013 

03 014 

BNG MWS 014 

03 015 

BNG MWS 015 

03 016 

BNG MWS 016 

03 017 

BNG MWS 017 

03 018 

BNG MWS 018 

03 019 

BNG MWS 019 

03 020 

BNG MWS 020 

03 021 

BNG MWS 021 

03 022 

BNG MWS 022 

03 023 

BNG MWS 023 

03 024 

BNG MWS 024 

03 025 

BNG MWS 025 

03 026 

BNG MWS 026 

03 027 

BNG MWS 027 

03 028 

BNG MWS 028 

03 029 

BNG MWS 029 

03 030 

BNG MWS 030 

03 031 

BNG MWS 031 

03 032 

BNG MWS 032 

04 001 

GMB MWS 001 

04 002 

GMB MWS 002 

04 003 

GMB MWS 003 

04 004 

GMB MWS 004 

04 005 

GMB MWS 005 

04 006 

GMB MWS 006 

04 007 

GMB MWS 007 

04 008 

GMB MWS 008 

04 009 

GMB MWS 009 

04 010 

GMB MWS 010 

04 011 

GMB MWS Oil 

04 012 

GMB MWS 012 

04 013 

GMB MWS 013 

04 014 

GMB MWS 014 

04 015 

GMB MWS 015 

04 016 

GMB MWS 016 

05 001 

PAR MWS 001 

05 002 

PAR MWS 002 

05 003 

PAR MWS 003 

05 004 

PAR MWS 004 

05 005 

PAR MWS 005 

05 006 

PAR MWS 006 

05 007 

PAR MWS 007 

05 008 

PAR MWS 008 

05 009 

PAR MWS 009 

05 010 

PAR MWS 010 

05 011 

PAR MWS 011 

05_012 

PAR MWS 012 
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Micro-watershed Code 

Micro-watershed Name 

05 013 

PAR MWS 013 

05 014 

PAR MWS 014 

05 015 

PAR MWS 015 

05 016 

PAR MWS 016 

05 017 

PAR MWS 017 

05 018 

PAR MWS 018 

05 019 

PAR MWS 019 

05 020 

PAR MWS 020 

06 001 

SAB MWS 001 

06 002 

SAB MWS 002 

06 003 

SAB MWS 003 

06 004 

SAB MWS 004 

06 005 

SAB MWS 005 

06 006 

SAB MWS 006 

06 007 

SAB MWS 007 

06 008 

SAB MWS 008 

06 009 

SAB MWS 009 

06 010 

SAB MWS 010 

06 011 

SAB MWS 011 

06 012 

SAB MWS 012 

06 013 

SAB MWS 013 

06 014 

SAB MWS 014 

06 015 

SAB MWS 015 

06 016 

SAB MWS 016 

06 017 

SAB MWS 017 

06 018 

SAB MWS 018 

06 019 

SAB MWS 019 

06 020 

SAB MWS 020 

07 001 

BAN MWS 001 

07 002 

BAN MWS 002 

07 003 

BAN MWS 003 

07 004 

BAN MWS 004 

07 005 

BAN MWS 005 

07 006 

BAN MWS 006 

07 007 

BAN MWS 007 

07 008 

BAN MWS 008 

07 009 

BAN MWS 009 

07 010 

BAN MWS 010 

07 011 

BAN MWS Oil 

07 012 

BAN MWS 012 

07 013 

BAN MWS 013 

07 014 

BAN MWS 014 

07 015 

BAN MWS 015 

07 016 

BAN MWS 016 

07 017 

BAN MWS 017 

07 018 

BAN MWS 018 

07 019 

BAN MWS 019 

07 020 

BAN MWS 020 

07 021 

BAN MWS 021 

07_022 

BAN MWS 022 
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Micro-watershed Code 

Micro-watershed Name 

07 023 

BAN MWS 023 

07 024 

BAN MWS 024 

07 025 

BAN MWS 025 

07 026 

BAN MWS 026 

07 027 

BAN MWS 027 

07 028 

BAN MWS 028 

07 029 

BAN MWS 029 

07 030 

BAN MWS 030 

07 031 

BAN MWS 031 

07 032 

BAN MWS 032 

07 033 

BAN MWS 033 

07 034 

BAN MWS 034 

07 035 

BAN MWS 035 

07 036 

BAN MWS 036 

07 037 

BAN MWS 037 

07 038 

BAN MWS 038 

07 039 

BAN MWS 039 

07 040 

BAN MWS 040 

07 041 

BAN MWS 041 

07 042 

BAN MWS 042 

07 043 

BAN MWS 043 

07 044 

BAN MWS 044 

07 045 

BAN MWS 045 

07 046 

BAN MWS 046 

07 047 

BAN MWS 047 

07 048 

BAN MWS 048 

07 049 

BAN MWS 049 

07 050 

BAN MWS 050 

07 051 

BAN MWS 051 

07 052 

BAN MWS 052 

07 053 

BAN MWS 053 

07 054 

BAN MWS 054 

07 055 

BAN MWS 055 

07 056 

BAN MWS 056 

07 057 

BAN MWS 057 

07 058 

BAN MWS 058 

07 059 

BAN MWS 059 

07 060 

BAN MWS 060 

07 061 

BAN MWS 061 

07 062 

BAN MWS 062 

07 063 

BAN MWS 063 

07 064 

BAN MWS 064 

07 065 

BAN MWS 065 

07 066 

BAN MWS 066 

07 067 

BAN MWS 067 

07 068 

BAN MWS 068 

07 069 

BAN MWS 069 

07 070 

BAN MWS 070 

07 071 

BAN MWS 071 

08_001 

CHM MWS 001 
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Micro-watershed Code 

Micro-watershed Name 

08 002 

CHM MWS 002 

08 003 

CHM MWS 003 

08 004 

CHM MWS 004 

08 005 

CHM MWS 005 

08 006 

CHM MWS 006 

08 007 

CHM MWS 007 

08 008 

CHM MWS 008 

08 009 

CHM MWS 009 

08 010 

CHM MWS 010 

08 011 

CHM MWS Oil 

08 012 

CHM MWS 012 

08 013 

CHM MWS 013 

08 014 

CHM MWS 014 

08 015 

CHM MWS 015 

08 016 

CHM MWS 016 

08 017 

CHM MWS 017 

08 018 

CHM MWS 018 

08 019 

CHM MWS 019 

08 020 

CHM MWS 020 

08 021 

CHM MWS 021 

08 022 

CHM MWS 022 

08 023 

CHM MWS 023 

08 024 

CHM MWS 024 

08 025 

CHM MWS 025 

08 026 

CHM MWS 026 

08 027 

CHM MWS 027 

08 028 

CHM MWS 028 

08 029 

CHM MWS 029 

08 030 

CHM MWS 030 

08 031 

CHM MWS 031 

08 032 

CHM MWS 032 

08 033 

CHM MWS 033 

08 034 

CHM MWS 034 

08 035 

CHM MWS 035 

08 036 

CHM MWS 036 

08 037 

CHM MWS 037 

08 038 

CHM MWS 038 

08 039 

CHM MWS 039 

08 040 

CHM MWS 040 

08 041 

CHM MWS 041 

08 042 

CHM MWS 042 

08 043 

CHM MWS 043 

08 044 

CHM MWS 044 

08 045 

CHM MWS 045 

08 046 

CHM MWS 046 

08 047 

CHM MWS 047 

08 048 

CHM MWS 048 

08 049 

CHM MWS 049 

08 050 

CHM MWS 050 

08_051 

CHM MWS 051 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Micro-watershed Code 

Micro-watershed Name 

08 052 

CHM MWS 052 

08 053 

CHM MWS 053 

08 054 

CHM MWS 054 

08 055 

CHM MWS 055 

08 056 

CHM MWS 056 

08 057 

CHM MWS 057 

08 058 

CHM MWS 058 

08 059 

CHM MWS 059 

08 060 

CHM MWS 060 

08 061 

CHM MWS 061 

08 062 

CHM MWS 062 

08 063 

CHM MWS 063 

08 064 

CHM MWS 064 

08 065 

CHM MWS 065 

08 066 

CHM MWS 066 

08 067 

CHM MWS 067 

09 001 

MAI MWS 001 

09 002 

MAI MWS 002 

09 003 

MAI MWS 003 

09 004 

MAI MWS 004 

09 005 

MAI MWS 005 

09 006 

MAI MWS 006 

09 007 

MAI MWS 007 

09 008 

MAI MWS 008 

09 009 

MAI MWS 009 

09 010 

MAI MWS 010 

09 011 

MAI MWS Oil 

09 012 

MAI MWS 012 

09 013 

MAI MWS 013 

09 014 

MAI MWS 014 

09 015 

MAI MWS 015 

09 016 

MAI MWS 016 

09 017 

MAI MWS 017 

09 018 

MAI MWS 018 

09 019 

MAI MWS 019 

09 020 

MAI MWS 020 

09 021 

MAI MWS 021 

09 022 

MAI MWS 022 

09 023 

MAI MWS 023 

09 024 

MAI MWS 024 

09 025 

MAI MWS 025 

09 026 

MAI MWS 026 

09 027 

MAI MWS 027 

09 028 

MAI MWS 028 

09 029 

MAI MWS 029 

09 030 

MAI MWS 030 

09 031 

MAI MWS 031 

09 032 

MAI MWS 032 

09 033 

MAI MWS 033 

09_034 

MAI MWS 034 
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Micro-watershed Code 

Micro-watershed Name 

09 035 

MAI MWS 035 

09 036 

MAI MWS 036 

09 037 

MAI MWS 037 

09 038 

MAI MWS 038 

09 039 

MAI MWS 039 

09 040 

MAI MWS 040 

09 041 

MAI MWS 041 

09 042 

MAI MWS 042 

09 043 

MAI MWS 043 

09 044 

MAI MWS 044 

09 045 

MAI MWS 045 

09 046 

MAI MWS 046 

09 047 

MAI MWS 047 

09 048 

MAI MWS 048 

09 049 

MAI MWS 049 

09 050 

MAI MWS 050 

09 051 

MAI MWS 051 

09 052 

MAI MWS 052 

09 053 

MAI MWS 053 

09 054 

MAI MWS 054 

09 055 

MAI MWS 055 

09 056 

MAI MWS 056 

09 057 

MAI MWS 057 

09 058 

MAI MWS 058 

09 059 

MAI MWS 059 

10 001 

SBR MWS 001 

10 002 

SBR MWS 002 

10 003 

SBR MWS 003 

10 004 

SBR MWS 004 

10 005 

SBR MWS 005 

10 006 

SBR MWS 006 

10 007 

SBR MWS 007 

10 008 

SBR MWS 008 

10 009 

SBR MWS 009 

10 010 

SBR MWS 010 

10 011 

SBR MWS 011 

10 012 

SBR MWS 012 

10 013 

SBR MWS 013 

10 014 

SBR MWS 014 

10 015 

SBR MWS 015 

11 001 

LUN MWS 001 

11 002 

LUN MWS 002 

11 003 

LUN MWS 003 

11 004 

LUN MWS 004 

11 005 

LUN MWS 005 

11 006 

LUN MWS 006 

11 007 

LUN MWS 007 

11 008 

LUN MWS 008 

11 009 

LUN MWS 009 

11_010 

LUN MWS 010 
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Micro-watershed Code 

Micro-watershed Name 

turn 

LUNMWS Oil 

11 012 

LUN MWS 012 

11 013 

LUNMWS 013 

11 014 

LUN MWS 014 

11 015 

LUN MWS 015 

11 016 

LUN MWS 016 

11 017 

LUN MWS 017 

11 018 

LUNMWS 018 

11 019 

LUN MWS 019 

11 020 

LUN MWS 020 

11 021 

LUN MWS 021 

11 022 

LUN MWS 022 

11 023 

LUN MWS 023 

11 024 

LUN MWS 024 

11 025 

LUN MWS 025 

11 026 

LUN MWS 026 

11 027 

LUN MWS 027 

11 028 

LUN MWS 028 

11 029 

LUN MWS 029 

11 030 

LUN MWS 030 

11 031 

LUNMWS 031 

11 032 

LUN MWS 032 

11 033 

LUN MWS 033 

11 034 

LUN MWS 034 

11 035 

LUN MWS 035 

11 036 

LUN MWS 036 

11 037 

LUN MWS 037 

11 038 

LUN MWS 038 

11 039 

LUN MWS 039 

11 040 

LUN MWS 040 

11 041 

LUN MWS 041 

11 042 

LUN MWS 042 

11 043 

LUN MWS 043 

11 044 

LUN MWS 044 

11 045 

LUN MWS 045 

11 046 

LUN MWS 046 

11 047 

LUN MWS 047 

11 048 

LUN MWS 048 

11 049 

LUN MWS 049 

11 050 

LUN MWS 050 

11 051 

LUNMWS 051 

11 052 

LUN MWS 052 

11 053 

LUN MWS 053 

11 054 

LUN MWS 054 

11 055 

LUN MWS 055 

11 056 

LUN MWS 056 

11 057 

LUN MWS 057 

11 058 

LUN MWS 058 

11 059 

LUN MWS 059 

11_060 

LUN MWS 060 
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Micro-watershed Code 

Micro-watershed Name 

11 061 

LUN MWS 061 

11 062 

LUN MWS 062 

11 063 

LUN MWS 063 

11 064 

LUN MWS 064 

11 065 

LUN MWS 065 

11 066 

LUN MWS 066 

11 067 

LUN MWS 067 

11 068 

LUN MWS 068 

11 069 

LUN MWS 069 

11 070 

LUN MWS 070 

11 071 

LUN MWS 071 

11 072 

LUN MWS 072 

11 073 

LUN MWS 073 

11 074 

LUN MWS 074 

11 075 

LUN MWS 075 

11 076 

LUN MWS 076 

11 077 

LUN MWS 077 

11 078 

LUN MWS 078 

11 079 

LUN MWS 079 

11 080 

LUN MWS 080 

11 081 

LUN MWS 081 

11 082 

LUN MWS 082 

11 083 

LUN MWS 083 

11 084 

LUN MWS 084 

11 085 

LUN MWS 085 

11 086 

LUN MWS 086 

11 087 

LUN MWS 087 

11 088 

LUN MWS 088 

11 089 

LUN MWS 089 

11 090 

LUN MWS 090 

11 091 

LUN MWS 091 

11 092 

LUN MWS 092 

11 093 

LUN MWS 093 

11 094 

LUN MWS 094 

12 001 

WEB MWS 001 

12 002 

WEB MWS 002 

12 003 

WEB MWS 003 

12 004 

WEB MWS 004 

12 005 

WEB MWS 005 

12 006 

WEB MWS 006 

12 007 

WEB MWS 007 

12 008 

WEB MWS 008 

12 009 

WEB MWS 009 

12 010 

WEB MWS 010 

12 011 

WEB MWS 011 

12 012 

WEB MWS 012 

12 013 

WEB MWS 013 

12 014 

WEB MWS 014 

13 001 

SUK MWS 001 

13_002 

SUK MWS 002 
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Micro-watershed Code 

Micro-watershed Name 

13 003 

SUK MWS 003 

13 004 

SUK MWS 004 

13 005 

SUK MWS 005 

13 006 

SUK MWS 006 

13 007 

SUK MWS 007 

13 008 

SUK MWS 008 

13 009 

SUK MWS 009 

13 010 

SUK MWS 010 

13 011 

SUK MWS 011 

14 001 

ON A MWS 001 

14 002 

ONA MWS 002 

14 003 

ONA MWS 003 

14 004 

ONA MWS 004 

14 005 

ONA MWS 005 

14 006 

ONA MWS 006 

14 007 

ONA MWS 007 

14 008 

ONA MWS 008 

14 009 

ONA MWS 009 

15 001 

GHA MWS 001 

15 002 

GHA MWS 002 

16 001 

OUT MWS 001 

16 002 

OUT MWS 002 

16 003 

OUT MWS 003 

16 004 

OUT MWS 004 

16 005 

OUT MWS 005 

16 006 

OUT MWS 006 

16 007 

OUT MWS 007 

16 008 

OUT MWS 008 

16 009 

OUT MWS 009 

16 010 

OUT MWS 010 

16 011 

OUT MWS Oil 

16 012 

OUT MWS 012 

16 013 

OUT MWS 013 

16 014 

OUT MWS 014 

16 015 

OUT MWS 015 

16 016 

OUT MWS 016 

16 017 

OUT MWS 017 

16 018 

OUT MWS 018 

16 019 

OUT MWS 019 

16 020 

OUT MWS 020 

16 021 

OUT MWS 021 

16 022 

OUT MWS 022 

16 023 

OUT MWS 023 

16 024 

OUT MWS 024 

16 025 

OUT MWS 025 

16 026 

OUT MWS 026 

16 027 

OUT MWS 027 

16 028 

OUT MWS 028 

16 029 

OUT MWS 029 

16_030 

OUT MWS 030 
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Micro-watershed Code 

Micro-watershed Name 

16 031 

OUT MWS 031 

16 032 

OUT MWS 032 

16 033 

OUT MWS 033 

16 034 

OUT MWS 034 

16 035 

OUT MWS 035 

16 036 

OUT MWS 036 

16 037 

OUT MWS 037 

16 038 

OUT MWS 038 

16 039 

OUT MWS 039 

16 040 

OUT MWS 040 

16 041 

OUT MWS 041 

16 042 

OUT MWS 042 

16 043 

OUT MWS 043 

16 044 

OUT MWS 044 

16 045 

OUT MWS 045 

16 046 

OUT MWS 046 

16 047 

OUT MWS 047 

16 048 

OUT MWS 048 

16 049 

OUT MWS 049 

16 050 

OUT MWS 050 

16 051 

OUT MWS 051 

16 052 

OUT MWS 052 

16 053 

OUT MWS 053 

16 054 

OUT MWS 054 

16 055 

OUT MWS 055 

16 056 

OUT MWS 056 

16 057 

OUT MWS 057 

16 058 

OUT MWS 058 

16 059 

OUT MWS 059 

16 060 

OUT MWS 060 

16 061 

OUT MWS 061 

16 062 

OUT MWS 062 

16 063 

OUT MWS 063 

16 064 

OUT MWS 064 

16 065 

OUT MWS 065 

16 066 

OUT MWS 066 

16 067 

OUT MWS 067 

16 068 

OUT MWS 068 

16 069 

OUT MWS 069 

16 070 

OUT MWS 070 

16 071 

OUT MWS 071 

16_072 

OUT MWS 072 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table A 1(e).3 Nomenclature of Towns in the WEAP Tool 


Town Code 

Town Name 

U 01 002 Baba 

Babai (CT) 

U 01 004 gggg 

Behror (M), Neemrana (CT) 

U 01 005 gggg 

Khetri (M), Gothra (CT) 

U 01 008 Neem 

Neem-Ka-Thana (M) 

U 01 010 gggg 

Khandela (M), Kanwat (CT), Guhala (CT) 

U 01 014 Kuch 

Kuchaman City (M) 

U 01 016 gggg 

Bay (CT), Sri Madhopur (M) 

U 01 017 gggg 

Chomu (M), Govindgarh (CT), Reengus (M) 

U 01 018 gggg 

Kishangarh Renwal (M), Nawa (M), Ramgarh (CT), Danta (CT) 

U 01 022 Parb 

Parbatsar (M) 

U 01 023 Badl 

Badlya(CT) 

U 01 024 gggg 

Phulera (M), Sambhar (M) 

U 02 002 Ramg 

Ramgarh (CT) 

U 02 003 gggg 

Desoola (CT), Bhoogar (CT), Diwakari (CT), Alwar (M CL) 

U 02 006 gggg 

Govindgarh (CT), Deeg (M) 

U 02 009 Kama 

Kaman (M) 

U 02 013 Rajg 

Rajgarh (M) 

U 03 003 Naga 

Nagar (M) 

U 03 010 Mand 

Mandawar (CT) 

U 03 013 gggg 

Kumher (M), Bharatpur (M CL) 

U 03 016 gggg 

Bhusawar (M), Mahwa (CT) 

U 03 017 Weir 

Weir (M) 

U 03 019 Jamw 

Jamwa Ramgarh (CT) 

U 03 023 Toda 

Todabhim (M) 

U 03 025 gggg 

Kherli (M), Nadbai (M) 

U03 031 Band 

Bandikui (M) 

U 03 032 Daus 

Dausa (M) 

U 04 001 Kara 

Karauli (M) 

U 04 005 Raja 

Rajakhera (M) 

U 04 006 gggg 

Bayana (Rural) (CT), Bayana (M) 

U 04 015 Hind 

Hindaun (M) 

U 05 002 Bari 

Bari (M) 

U 06 003 Bhiw 

Bhiwadi (M) 

U 06 005 Tapo 

Tapookra (CT) 

U 06 008 Shah 

Shahjahanpur (CT) 

U 06 009 Tija 

Tijara (M) 

U 06 010 Kish 

Kishangarh (CT) 

U 06 011 Khai 

Khairthal (M) 

U 06 013 Kotp 

Kotputli (M) 

U 06 015 gggg 

Manoharpur (CT), Shahpura (M), Ajeetgarh (CT) 

U 06 017 Vira 

Viratnagar (M) 

U 07 002 Tonk 

Tonk (M CL) 

U 07 004 gggg 

Jahazpur (M), Deoli (M) 

U 07 006 gggg 

Gangapur (M), Hameer Garh (CT), Bhilwara (M CL) 

U 07_007 Kelw 

Kelwa (CT) 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Town Code 

Town Name 

U 07 009 gggg 

Nathdwara (M), Emri (CT), Rajsamand (M) 

U 07 010 Gogu 

Gogunda CT) 

U 07 011 gggg 

Sardargarh (CT), Amet (M) 

U 07 012 gggg 

Uniara (M), Aligarh (CT) 

U 07 015 Sawa 

Sawai Madhopur (M) 

U 07 017 gggg 

Bhuwana (CT), Bargaon (Rural) (CT), Bedla (CT), Udaipur (M CL) 

U 07 018 Mand 

Mandalgarh (M) 

U 07 021 Sawa 

Sawa (CT) 

U 07 022 Fate 

Fatehnagar (M) 

U 07 023 Kapa 

Kapasan (M) 

U 07 024 Mavl 

Mavli (CT) 

U 07 025 gggg 

Delwara (CT), Bichhri (CT) 

U 07 027 Chit 

Chittaurgarh (M) 

U 07 029 Nimb 

Nimbahera (M) 

U 07 035 Bari 

Bari Sadri (M) 

U 07 038 gggg 

Sarwar (M), Nasirabad (CB) 

U 07 039Toda 

Todaraisingh (M) 

U 07 040 Niwa 

Niwai (M) 

U 07 042 Sapo 

Sapotra (CT) 

U 07 045 Kekr 

Kekri (M) 

U 07 046 gggg 

Baral (CT), Vijainagar (M), Asind (M), Gulabpura (M), Bhim (CT) 

U 07 047 Deog 

Deogarh (M) 

U 07 048 Shah 

Shahpura (M) 

U07 057 gggg 

Jobner (M), Bagru (M) 

U 07 059 gggg 

Kishangarh (M CL), Banasthali (CT) 

U 07 062 Aked 

Akedadoongar (CT) 

U 07 063 gggg 

Bassi (CT), Kanota (CT), Chaksu (M), Bagrana (CT), Jaipur (M Corp) 

U 07 065 gggg 

Mahu Kalan (CT), Gangapur City (M) 

U 07 067 Kasb 

Kasba Bonli (CT) 

U 07 068 gggg 

Lalsot (M), Baskhoh (CT) 

U 07 071 Malp 

Malpura(M) 

U 08 002 Sume 

Sumerganj Mandi (CT) 

U 08 003 Kait 

Kaithoon (M) 

U 08 008 Kapr 

Kaprain (M) 

U 08 009 Dhau 

Dhaulpur (M) 

U 08 010 Sarm 

Sarmathura (CT) 

U 08 011 Kota 

Kota (M Corp) 

U 08 013 Begu 

Begun(M) 

U 08 016 Rawa 

Rawatbhata (M) 

U 08 017 Kolv 

Kolvi @ Mandi Rajendrapur (CT) 

U 08 024Bhaw 

Bhawani Mandi (M) 

U 08 026 gggg 

Kumbhkot (CT), Suket (CT), Satalkheri (CT), Ramganj Mandi (M) 

U 08 027 Khai 

Khairabad (CT) 

U 08 028 gggg 

Udpura (CT), Morak (CT), Chechat (CT) 

U 08 032 Anta 

Antah (M) 

U 08_035 gggg 

Jhalarpathan (M), Jhalawar (M) 


Report # 4.7 - IN-24740-R13-078 September, 2014 

Identification of New Projects in Water Surplus Basins 

A-16 




















































STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Town Code 

Town Name 

U 08 036 Baka 

Bakani (CT) 

U 08 037 Pira 

Pirawa (M) 

U 08 038 Sang 

Sangod (M) 

U 08 039 Akle 

Aklera (M) 

U 08 041 Kawa 

Kawai (CT) 

U 08 042 Mano 

Manoharthana (CT) 

U 08 043 Khan 

Khanpur (CT) 

U 08 048 gggg 

Bijoliya Kalan (CT), Bundi (M), Keshoraipatan (M), Budhpura (CT), Talera (CT) 

U 08 051 Nain 

Nainwa (M) 

U 08 052 gggg 

Lakheri (M), Indragarh (M) 

U 08 055 gggg 

Chhabra (M), Chhipabarod (CT) 

U 08 057 gggg 

Mangrol (M), Baran (M) 

U 08 066 gggg 

Atru (CT), Kherliganj (CT) 

U 09 004 Kush 

Kushalgarh (M) 

U 09 009 Dhar 

Dhariawad (CT) 

U 09 013 Chho 

Chhoti Sadri (M) 

U 09 019 Bans 

Banswara (M) 

U 09 020 gggg 

Partapur (CT), Garhi (CT) 

U 09 022 Prat 

Pratapgarh (M) 

U 09 028 Gali 

Galiakot (CT) 

U 09 038 Sagw 

Sagwara (M) 

U 09 042Dung 

Dungarpur (M) 

U 09 043 Chaw 

Chawand (CT) 

U 09 045 Sema 

Semari (CT) 

U 09 046 gggg 

Kanor (M), Bhinder (M) 

U 09 048 Rish 

Rishabhdeo (CT) 

U 09 050 Salu 

Salumbar (M) 

U 09 052 Kher 

Kherwara Chhaoni (CT) 

U 09 057 Bhal 

Bhalariya (CT) 

U 09 058 Newa 

Newa Talai (CT) 

U 10 009 Seem 

Seemalwara (CT) 

U 11 004 gggg 

Marwar Junction (CT), Pali (M CL), Sojat Road (CT) 

U 11 007 Soja 

Sojat (M) 

U 11 008 Bila 

Bilara (M) 

U 11 014 gggg 

Ahore (CT), Sumerpur (M) 

U 11 015 Sheo 

Sheoganj (M) 

U 11 017 gggg 

Borawar (CT), Makrana(M) & Makrana Village 

U 11 018 Jhag 

Jhagarwas (CT) 

U 11 020 Gore 

Goredi Chancha (CT) 

Ull 025 gggg 

Gothan (CT), Merta City (M), Merta Road (CT) 

U 11 027 Pipa 

Pipar City (M) 

U 11 029 Jalo 

Jalor (M) 

U 11 031 gggg 

Sirohi (M), Goyli (CT) 

U 11 043 Push 

Pushkar (M) 

U 11 044 gggg 

Ajmer (M Corp), Boraj Kazipura (CT) 

U11_049 Beaw 

Beawar (M CL) 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Town Code 

Town Name 

U 11 050 Jait 

Jaitaran (M) 

U 11 052 gggg 

Jodhpur (M Corp), Nandri (CT) 

U 11 057 gggg 

Sangariya (CT), Kuri Bhagtasani (CT) 

U 11 064 Balo 

Balotra (M) 

Ull 070 gggg 

Banner (M), Utarlai (CT) 

U11 074Dhor 

Dhorimanna (CT) 

U 11 085 Takh 

Takhatgarh (M) 

U 11 086 gggg 

Bali (M), Faina (M) 

U 11 087 Bhin 

Bhinmal (M) 

U 11 092 Rani 

Rani (M) 

U 11 093 Sadr 

Sadri (M) 

U12 002 Pind 

Pindwara (M) 

U12 008Bhav 

Bhavri(CT) 

U 12 011 Moun 

Mount Abu (M) 

U 12 014 gggg 

Santpur (Rural) (CT), Abu Road (M) 

U13 006 Reod 

Reodar (CT) 

U 14 003 Sane 

Sanchore (M) 

U 15 001 gggg 

1 GB-A(CT), Suratgarh (m), Hanumangarh (M CL), Pilibanga (M) 

U 15 002 gggg 

Anupgarh (m), Vijainagar (m) 

U 16 001 gggg 

Karanpur (m), Kesrisinghpur (m) 

U 16 002 Beri 

Beriyawali (CT) 

U 16 003 Rais 

Raisinghnagar (m) 

U 16_004 gggg 

3 E Village (CT), Ganganagar (m Cl), Gajsinghpur (m), Padampur (m), 8 
LLG(LALGARH) (CT), Sadulshahar (m), Sangaria (M) 

U 16 005 gggg 

24 AS-C(CT), 3 STR (CT) 

U 16 006 80PS 

8 PSD-B(CT) 

U 16 011 Vidy 

Vidyavihar (M) 

U 16 012 gggg 

Taranagar (M), Bissau (M), Nooan (CT) 

U16 013 Sing 

Singhana (CT) 

U 16 014 gggg 

Malsisar (CT), Jhunjhunun (M CL), Islampur (CT), Baggar (M) 

U 16_015 gggg 

Ratannagar (M), Churu (M CL), Mandawa (M), Nawalgarh (M), Mukandgarh 
(M), Udaipurwati (M), Fatehpur (M), Ramgarh (M), Lachhmangarh (M) 

U 16 016 gggg 

Chirawa (M), Surajgarh (M) 

U 16 018 Pila 

Pilani (M) 

U 16 019 Sard 

Sardarshahar (M) 

U 16 020 gggg 

Rajgarh (M), Bhadra (M), Nohar (M), Rawatsar (M) 

U 16 026 gggg 

Deshnoke (M), Bikaner (M.Corp), Kolayat (CT) 

U 16 027 gggg 

Rajaldesar (M), Ratangarh (M), Bidasar (M) 

U 16 029 Dung 

Dungargarh (M) 

U 16 032 gggg 

Sujangarh (M), Chhapar (M), Ladnu (M), Sikar (M CL) 

U 16 036 gggg 

Didwana (M), Losal (M) 

U 16_037 gggg 

Nokha (M), Kuchera (M), Mundwa (M), Basni Belima (CT), Chenar Village 
(CT), Nagaur (M) 

U 16 038 Jais 

Jaisalmer (M) 

U 16 041 Poka 

Pokaran (M) 

U 16_043 Phal 

Phalodi (M) 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table Al(e).4 Nomenclature of Power Plants in the WEAP Tool 


Power Plant Code 

Power Plant Name 

P 05_016 Dhau 

Dhaulpur Gas Combined Cycle Stage-I, Dhaulpur Gas Power Project 
Stage-II 

P 07 018 Mand 

Mandalgarh TPS 

P 07 027 Chit 

Chittaurgarh TPS 

P08 011 Kota 

Kota Super TPS Stage I to V (Unit 1 to 7), Kota Gas Project 

P 08 016 RAPP 

RAPP Rajasthan Atomic Power Station (Nuclear) 

P 08 032 Anth 

Antha GPS, Baran 

P 08 035 Kali 

Kalisindh TPP, Unit 1&2, Unit 3&4 

P 08 048 Kesh 

Keshoraipatan Gas TPP 

P 08 055 Kawa 

Kawai TPS 

P 08_064 Chha 

Chhabra TPP Stage-I Phase-I (Unit l&2),(Unit 3&4),Stage-II (Unit 5&6), 
(Unit 7&8), Chabra TPS Gas Based Power Project 

P 09 025 RMC2 

RMC-II, Mahi 

P 09 036 Bans 

Banswara TPP Unit 1&2, Banswara TPS (IPP) 

P 09 037 RMC1 

RMC-I, Mahi 

P 11 045 Sola 

Solar Thermal Matharia, Jodhpur 

P 11 062 Jali 

Jalipa Kapurdi Lignite, Banner 

P 11 062 Gira 

Giral Lignite TPS Unit 1&2, Unit 3&4, Unit 5 to 8 

P 16_021 Sura 

Suratgarh Super TPS Stage I to IV (Unit-1 to 6), Suratgarh TPP Stage-V 
Unit 7&8, Stage-VI Unit 9&10 

P 16 026 Pala 

Palana Lignite 

P 16 026 Birs 

Birsinghsar Lignite by NTPC 

P 16_063 Ramg 

Ramgarh Gas TPS, TPS (Extn.), TPP Stage-Ill, Stage-IV 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table Al(e).5 Nomenclature of Surface Water Structures in the WEAP Tool 


Short Name 

Full Name 

Abhaypura 

Abhaypura Dam 

Ajan 

Ajan Lower 

Alnia 

Alnia Irrigation Project 

Angore 

Angore Dam 

Arwar 

Arwar Dam 

Badgaon 

Badgaon 

Bagoliya 

Bagoliya 

Bandi 

Bandi Sendra 

Bankli 

Bankli Bund 

Baretha 

Baretha 

Bassi 

Bassi 

Bethali 

Bethali 

Bhakhra 

Bhakhra Canal 

Bharatpur 

Bharatpur Canal 

Bhim 

Bhim Sagar 

Bhim Abhey 

Bhimlat and Abhaypura Dam 

Bhimlat 

Bhimlat 

Bhupalsag 

Bhupalsagar 

Bilas 

Bilas Dam 

Bisal Moti 

Bisalpur and Moti 

Bisalpur 

Bisalpur 

Bisalpura 

Bisalpura Bund 

Buchara 

Buchara 

Bundi 

Bundi Ka Gothra 

Burdha 

Burdha Dam 

Chandra 

Chandra Bhaga 

Chandsen 

Chandsen Bheru Sagar 

Chauli 

Chauli 

Chhaparwa 

Chhaparwada 

Chhapi 

Chhapi 

Chhittoli 

Chhittoli 

Dheel 

Dheel 

Dindoli 

Dindoli 

Dugari 

Dugari 

Gagrain 

Gagrain 

Galwa 

Galwa Dam 

Galwania 

Galwania 

Gambhiri 

Gambhiri 

Gandhi 

Gandhi 

Gang 

Gang Canal 

Gararda 

Gararda 

Giroliya 

Giroliya Tank 

Gopalpura 

Gopalpura 

Gosunda 

Gosunda Project 

Gudha 

Gudha 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Short Name 

Full Name 

Gurgaon 

Gurgaon Canal 

Harishcha 

Harishchandra Sagar 

Hemawas 

Hemawas Bund 

Hingoniya 

Hingoniya 

IGNPI 

IGNPI Canal 

IGNPII 

IGNPII Canal 

Intakeban 

Intake on Bansa for industrial use 

Intakechl 

Intake on Chambal for domestic use 

Intakech2 

Intake on Chambal for power plant use - Dhaulpur district 

Intakech3 

Intake on Chambal for power plant use - Bundi district 

Intakekal 

Intake on Kalisindh for industrial use 

Intakepar 

Intake on Parbati for power plant use 

Jai 

Jai Samand Bund 

Jaisamand 

Jaisamand 

Jakham 

Jakham 

Jaswant 

Jaswant Sagar 

Jawahar 

Jawahar Sagar Dam 

Jawai 

Jawai Bund 

Jetpura 

Jetpura 

Juggar 

Juggar 

Kala 

Kala Kho 

Kalakh 

Kalakh Sagar 

Kalisil 

Kalisil 

Kalisindh 

Kalisindh Irrigation Project Phase 1st 

Kharad 

Kharad 

Kharda 

Kharda Bund 

Khari 

Khari Dam 

Kota 

Kota Barrage 

Kothari 

Kothari Dam 

Lassaria 

Lassaria Irrig. Project 

Lhasi 

Lhasi 

Madho 

Madho Sagar 

Mahi 

Mahi Bajaj Sagar 

Mahi Surwa 

Mahi Bajaj Sagar and Surwania 

Mandal 

Mandal 

Mansarova 

Mansarovar 

Mashi 

Mashi 

Mataji 

Mataji Ka Khera 

Matrikund 

Matrikundia 

Meja 

Meja 

Mora 

Mora Sagar 

Morel 

Morel Bund 

Moti 

Moti Sagar 

Murlia 

Murlia 

Nahar 

Nahar Sagar 

Nandsaman 

Nandsamand 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Short Name 

Full Name 

Narayan 

Narayan Sagar Jalia Ilnd 

Narmada 

Narmada Canal 

Nohar 

Nohar Sidhmukh Canal 

Ora 

Ora Bund 

Orai 

Orai 

Panchana 

Panchana Dam 

Parbati 

Parbati 

Parwanl 

Parwan Lift 

Parwan2 

Parwan Pickup Weir 

Parwati 

Parwati Pickup Weir 

Phool 

Phool Sagar Jaliya 

Piplad 

Piplad 

Raipur 1 

Raipur Luni 

Raipur2 

Raipur Patan 

Rajsamand 

Rajsamand 

Ramgarh 

Ramgarh 

Ramsagar 

Ramsagar Dam 

Rana 

Rana Pratap Sagar Dam 

Sainthal 

Sainthal Sagar 

Sardar 

Sardar Samand 

Sareri 

Sareri Dam 

Sawan 

Sawan Bhadon 

Sikri 

Sikri Bund 

Som 

Som Kamla Amba 

Somkagdar 

Somkagdar 

Sukli 

Sukli Selwara 

Surwal 

Surwal 

Surwania 

Surwania 

Takli 

Takli 

Tordi 

Tordi Sagar 

Udai 

Udai Sagar 

Ummedl 

Ummed Sagar Baran 

Ummed2 

Ummed Sagar Bhilwara 

Urmila 

Urmila Sagar 

Vallabhna 

Vallabhnagar 

Wagan 

Wagan Project 

West 

West Banas 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Table Al(e).6 Nomenclature of Ground Water Sources in the WEAP Tool 


Source Code 

Command 

Basin 

Micro 

watershed 

GW in Ajan 03 013 

Ajan Lower 

Banganga 

013 

GW in Bagoliya 07 024 

Bagoliya 

Banas 

024 

GW in Bhakhra 15 001 

Bhakhra Canal 

Ghaggar 

001 

GW in Bhakhra 16 004 

Bhakhra Canal 

Outside 

004 

GW in Bhakhra 16 020 

Bhakhra Canal 

Outside 

020 

GW in Bisalpur 07 004 

Bisalpur 

Banas 

004 

GW in Chhapi 08 030 

Chhapi 

Chambal 

030 

GW in Gang 15 002 

Gang Canal 

Ghaggar 

002 

GW in Gang 16 001 

Gang Canal 

Outside 

001 

GW in Gang 16 003 

Gang Canal 

Outside 

003 

GW in Gang 16 004 

Gang Canal 

Ouuside 

004 

GW in Gurgaon 02 006 

Gurgaon Canal 

Ruparail 

006 

GW in Gurgaon 02 009 

Gurgaon Canal 

Ruparail 

009 

GW in IGNPI 15 001 

IGNPI Canal 

Ghaggar 

001 

GW in IGNPI 16 005 

IGNPI Canal 

Outside 

005 

GW in IGNPI 16 006 

IGNPI Canal 

Outside 

006 

GW in IGNPII 16 038 

IGNPII Canal 

Outside 

038 

GW in IGNPII 16 041 

IGNPII Canal 

Outside 

041 

GW in Jai 02 007 

Jai Samand Bund 

Ruparail 

007 

GW in Jakham 09 007 

Jakham 

Mahi 

007 

GW in Jawai 11 016 

Jawai Bund 

Luni 

016 

GW in Khari 07 047 

Khari Dam 

Banas 

047 

GW in Kota 08 011 

Kota Barrage 

Chambal 

Oil 

GW in Lhasi 08 056 

Lhasi 

Chambal 

056 

GW in Mahi 09 026 

Mahi Bajaj Sagar 

Mahi 

026 

GW in Mandal 07 053 

Mandal 

Banas 

053 

GW in Meja 07 054 

Meja 

Banas 

054 

GW in Moti 07 005 

Moti Sagar 

Banas 

005 

GW in Nandsaman 

07 009 

Nandsamand 

Banas 

009 

GW in Narayan 07_044 

Narayan Sagar Jalia 

Ilnd 

Banas 

044 

GW in Narmada 14_003 

Narmada Canal 

Other Nallahs of 

Jalore 

003 

GW in Nohar 16 020 

Nohar Sidhmukh Canal 

Outside 

020 

GW in Rajsamand 28 07 

Rajsamand 

Banas 

007 

GW in Ramsagar 05 007 

Ramsagar Dam 

Parbati 

007 

GW in Somkagdar 

09 052 

Somkagdar 

Mahi 

052 

GW in Surwa 09 021 

Surwania 

Mahi 

021 

GW in Udai 07 017 

Udai Sagar 

Banas 

017 

GW in West 12 009 

West Banas 

West Banas 

009 

gw in minors 01 008 

Minors structures 

Shekhawati 

008 

gw in minors 01_010 

Minors structures 

Shekhawati 

010 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Source Code 

Command 

Basin 

Micro 

watershed 

gw in minors 02 003 

Minors structures 

Ruparail 

003 

gw in minors 03 013 

Minors structures 

Banganga 

003 

gw in minors 07 006 

Minors structures 

Banas 

006 

gw in minors 07 007 

Minors structures 

Banas 

007 

gw in minors 07 009 

Minors structures 

Banas 

009 

gw in minors 07 017 

Minors structures 

Banas 

017 

gw in minors 07 025 

Minors structures 

Banas 

025 

gw in minors 07 038 

Minors structures 

Banas 

038 

gw in minors 07 046 

Minors structures 

Banas 

046 

gw in minors 09 048 

Minors structures 

Mahi 

048 

gw in minors 11 043 

Minors structures 

Luni 

043 

gw in minors 11 044 

Minors structures 

Luni 

044 

gw in minors 11 049 

Minors structures 

Luni 

049 

gw in minors 12 011 

Minors structures 

West Banas 

Oil 

gw in minors 12 014 

Minors structures 

West Banas 

014 

gw in minors 16 032 

Minors structures 

Outside 

032 

GW out 01 002 

Non-command 

Shekhawati 

002 

GW out 01 004 

Non-command 

Shekhawati 

004 

GW out 01 005 

Non-command 

Shekhawati 

005 

GW out 01 008 

Non-command 

Shekhawati 

008 

GW out 01 010 

Non-command 

Shekhawati 

010 

GW out 01 014 

Non-command 

Shekhawati 

014 

GW out 01 016 

Non-command 

Shekhawati 

016 

GW out 01 017 

Non-command 

Shekhawati 

017 

GW out 01 018 

Non-command 

Shekhawati 

018 

GW out 01 022 

Non-command 

Shekhawati 

022 

GW out 01 023 

Non-command 

Shekhawati 

023 

GW out 01 024 

Non-command 

Shekhawati 

024 

GW out 02 002 

Non-command 

Ruparail 

002 

GW out 02 003 

Non-command 

Ruparail 

003 

GW out 02 006 

Non-command 

Ruparail 

006 

GW out 02 013 

Non-command 

Ruparail 

013 

GW out 03 003 

Non-command 

Banganga 

003 

GW out 03 010 

Non-command 

Banganga 

010 

GW out 03 013 

Non-command 

Banganga 

013 

GW out 03 016 

Non-command 

Banganga 

016 

GW out 03 017 

Non-command 

Banganga 

017 

GW out 03 019 

Non-command 

Banganga 

019 

GW out 03 023 

Non-command 

Banganga 

023 

GW out 03 025 

Non-command 

Banganga 

025 

GW out 03 031 

Non-command 

Banganga 

031 

GW out 03 032 

Non-command 

Banganga 

032 

GW out 04 001 

Non-command 

Gambhir 

001 

GW out 04 005 

Non-command 

Gambhir 

005 

GW out 04_006 

Non-command 

Gambhir 

006 
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Source Code 

Command 

Basin 

Micro 

watershed 

GW out 04 015 

Non-command 

Gambhir 

015 

GW out 05 002 

Non-command 

Parbati 

002 

GW out 06 003 

Non-command 

Sabi 

003 

GW out 06 005 

Non-command 

Sabi 

005 

GW out 06 008 

Non-command 

Sabi 

008 

GW out 06 009 

Non-command 

Sabi 

009 

GW out 06 010 

Non-command 

Sabi 

010 

GW out 06 011 

Non-command 

Sabi 

011 

GW out 06 013 

Non-command 

Sabi 

013 

GW out 06 015 

Non-command 

Sabi 

015 

GW out 06 017 

Non-command 

Sabi 

017 

GW out 07 004 

Non-command 

Banas 

004 

GW out 07 006 

Non-command 

Banas 

006 

GW out 07 007 

Non-command 

Banas 

007 

GW out 07 009 

Non-command 

Banas 

009 

GW out 07 010 

Non-command 

Banas 

010 

GW out 07 011 

Non-command 

Banas 

Oil 

GW out 07 012 

Non-command 

Banas 

012 

GW out 07 015 

Non-command 

Banas 

015 

GW out 07 017 

Non-command 

Banas 

017 

GW out 07 018 

Non-command 

Banas 

018 

GW out 07 021 

Non-command 

Banas 

021 

GW out 07 022 

Non-command 

Banas 

022 

GW out 07 023 

Non-command 

Banas 

023 

GW out 07 025 

Non-command 

Banas 

025 

GW out 07 027 

Non-command 

Banas 

027 

GW out 07 029 

Non-command 

Banas 

029 

GW out 07 035 

Non-command 

Banas 

035 

GW out 07 038 

Non-command 

Banas 

038 

GW out 07 039 

Non-command 

Banas 

039 

GW out 07 040 

Non-command 

Banas 

040 

GW out 07 042 

Non-command 

Banas 

042 

GW out 07 045 

Non-command 

Banas 

045 

GW out 07 046 

Non-command 

Banas 

046 

GW out 07 047 

Non-command 

Banas 

047 

GW out 07 048 

Non-command 

Banas 

048 

GW out 07 057 

Non-command 

Banas 

057 

GW out 07 059 

Non-command 

Banas 

059 

GW out 07 062 

Non-command 

Banas 

062 

GW out 07 063 

Non-command 

Banas 

063 

GW out 07 065 

Non-command 

Banas 

065 

GW out 07 067 

Non-command 

Banas 

067 

GW out 07 068 

Non-command 

Banas 

068 

GW out 07 071 

Non-command 

Banas 

071 

GW out 08_002 

Non-command 

Chambal 

002 
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Source Code 

Command 

Basin 

Micro 

watershed 

GW out 08 003 

Non-command 

Chambal 

003 

GW out 08 009 

Non-command 

Chambal 

009 

GW out 08 010 

Non-command 

Chambal 

010 

GW out 08 011 

Non-command 

Chambal 

Oil 

GW out 08 013 

Non-command 

Chambal 

013 

GW out 08 017 

Non-command 

Chambal 

017 

GW out 08 024 

Non-command 

Chambal 

024 

GW out 08 026 

Non-command 

Chambal 

026 

GW out 08 027 

Non-command 

Chambal 

027 

GW out 08 028 

Non-command 

Chambal 

028 

GW out 08 035 

Non-command 

Chambal 

035 

GW out 08 036 

Non-command 

Chambal 

036 

GW out 08 037 

Non-command 

Chambal 

037 

GW out 08 038 

Non-command 

Chambal 

038 

GW out 08 041 

Non-command 

Chambal 

041 

GW out 08 042 

Non-command 

Chambal 

042 

GW out 08 043 

Non-command 

Chambal 

043 

GW out 08 048 

Non-command 

Chambal 

048 

GW out 08 051 

Non-command 

Chambal 

051 

GW out 08 052 

Non-command 

Chambal 

052 

GW out 08 055 

Non-command 

Chambal 

055 

GW out 08 057 

Non-command 

Chambal 

057 

GW out 08 066 

Non-command 

Chambal 

066 

GW out 09 004 

Non-command 

Mahi 

004 

GW out 09 013 

Non-command 

Mahi 

013 

GW out 09 022 

Non-command 

Mahi 

022 

GW out 09 028 

Non-command 

Mahi 

028 

GW out 09 038 

Non-command 

Mahi 

038 

GW out 09 042 

Non-command 

Mahi 

042 

GW out 09 043 

Non-command 

Mahi 

043 

GW out 09 045 

Non-command 

Mahi 

045 

GW out 09 046 

Non-command 

Mahi 

046 

GW out 09 048 

Non-command 

Mahi 

048 

GW out 09 050 

Non-command 

Mahi 

050 

GW out 09 052 

Non-command 

Mahi 

052 

GW out 09 057 

Non-command 

Mahi 

057 

GW out 09 058 

Non-command 

Mahi 

058 

GW out 10 009 

Non-command 

Sabarmati 

009 

GW out 11 004 

Non-command 

Luni 

004 

GW out 11 007 

Non-command 

Luni 

007 

GW out 11 008 

Non-command 

Luni 

008 

GW out 11 014 

Non-command 

Luni 

014 

GW out 11 015 

Non-command 

Luni 

015 

GW out 11 017 

Non-command 

Luni 

017 

GW out 11_018 

Non-command 

Luni 

018 
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Source Code 

Command 

Basin 

Micro 

watershed 

GW out 11 020 

Non-command 

Luni 

020 

GW out 11 025 

Non-command 

Luni 

025 

GW out 11 027 

Non-command 

Luni 

027 

GW out 11 029 

Non-command 

Luni 

029 

GW out 11 031 

Non-command 

Luni 

031 

GW out 11 043 

Non-command 

Luni 

043 

GW out 11 044 

Non-command 

Luni 

044 

GW out 11 049 

Non-command 

Luni 

049 

GW out 11 050 

Non-command 

Luni 

050 

GW out 11 052 

Non-command 

Luni 

052 

GW out 11 057 

Non-command 

Luni 

057 

GW out 11 064 

Non-command 

Luni 

064 

GW out 11 070 

Non-command 

Luni 

070 

GW out 11 074 

Non-command 

Luni 

074 

GW out 11 086 

Non-command 

Luni 

086 

GW out 11 087 

Non-command 

Luni 

087 

GW out 11 092 

Non-command 

Luni 

092 

GW out 11 093 

Non-command 

Luni 

093 

GW out 12 002 

Non-command 

West Banas 

002 

GW out 12 008 

Non-command 

West Banas 

008 

GW out 12 011 

Non-command 

West Banas 

Oil 

GW out 12 014 

Non-command 

West Banas 

014 

GW out 13 006 

Non-command 

Sukli 

006 

GW out 15 001 

Non-command 

Ghaggar 

001 

GW out 16 011 

Non-command 

Outside Basin 

Oil 

GW out 16 012 

Non-command 

Outside Basin 

012 

GW out 16 013 

Non-command 

Outside Basin 

013 

GW out 16 014 

Non-command 

Outside Basin 

014 

GW out 16 015 

Non-command 

Outside Basin 

015 

GW out 16 016 

Non-command 

Outside Basin 

016 

GW out 16 018 

Non-command 

Outside Basin 

018 

GW out 16 019 

Non-command 

Outside Basin 

019 

GW out 16 020 

Non-command 

Outside Basin 

020 

GW out 16 026 

Non-command 

Outside Basin 

026 

GW out 16 027 

Non-command 

Outside Basin 

027 

GW out 16 029 

Non-command 

Outside Basin 

029 

GW out 16 032 

Non-command 

Outside Basin 

032 

GW out 16 036 

Non-command 

Outside Basin 

036 

GW out 16 037 

Non-command 

Outside Basin 

037 

GW out 16 038 

Non-command 

Outside Basin 

038 

GW out 16 041 

Non-command 

Outside Basin 

041 

GW out 16_043 

Non-command 

Outside Basin 

043 
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Appendix 2 

(a) Links between Micro watersheds 

(b) Micro watershed wise Surplus Water Calculation 

(in soft copy) 

(c) Explanation of denominations used in 
Micro watershed wise Surplus Water Calculation 

(d) Details of Minor Projects, WHS and Surplus Water Calculation in 
MWS within command of Major/Medium Dams 

(in soft copy) 
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Appendix 2(a) 

Links between Micro watersheds 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Shekhawati 

Dohan 

001 

185.03 

SKA MWS 001 

Surplus 

002 

365.79 

SKA MWS 002 

Into SKA MWS 001 

003 

223.66 

SKA MWS 003 

Surplus 

004 

315.87 

SKA MWS 004 

Surplus 

005 

422.62 

SKA MWS 005 

Surplus 

006 

167.24 

SKA MWS 006 

Surplus 

007 

167.86 

SKA MWS 007 
(Raipur Patan) 

Into SKA MWS 006 

Kantli 

008 

190.87 

SKA MWS 008 

Surplus 

009 

306.70 

SKA MWS 009 

Surplus 

010 

764.82 

SKA MWS 010 

Surplus 

011 

130.69 

SKA MWS Oil 

Surplus 

012 

485.17 

SKA MWS 012 

Surplus 

Mendha 

013 

130.04 

SKA MWS 013 

Surplus - To Sambhar 
Lake 

014 

340.82 

SKA MWS 014 

Surplus - To Sambhar 
Lake 

015 

234.78 

SKA MWS 015 

Into SKA MWS 018 

016 

824.05 

SKA MWS 016 

Into SKA MWS 018 

017 

824.63 

SKA MWS 017 

Into SKA MWS 018 

018 

1,005.80 

SKA MWS 018 

Surplus - To Sambhar 
Lake 

019 

149.84 

SKA MWS 019 

Surplus - To Sambhar 
Lake 

020 

407.50 

SKA MWS 020 

Surplus - To Sambhar 
Lake 

021 

274.91 

SKA MWS 021 

Surplus - To Sambhar 
Lake 

022 

309.71 

SKA MWS 022 

Surplus - To Sambhar 
Lake 

023 

469.14 

SKA MWS 023 

Into SKA MWS 022 

024 

752.32 

SKA MWS 024 

Surplus - To Sambhar 
Lake 

025 

300.99 

SKA MWS 025 

Surplus - To Sambhar 
Lake 

Ruparail 

Ruparail 

001 

473.39 

RUP MWS 001 

Surplus 

002 

366.61 

RUP MWS 002 

Surplus 

003 

465.88 

RUP MWS 003 

Surplus 

004 

180.12 

RUP MWS 004 
(Jai Samand) 

Into Sikri Bund 

005 

162.57 

RUP MWS 005 
(Sikri Bund) 

Into Sikri Bund 

006 

365.15 

RUP MWS 006 

Surplus 

007 

289.04 

RUP MWS 007 

Into Sikri Bund 
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River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Ruparail 

Ruparail 

008 

261.38 

RUP MWS 008 

Into Sikri Bund 

009 

335.91 

RUP MWS 009 

Surplus 

010 

66.46 

RUP MWS 010 

Surplus 

Oil 

144.13 

RUP MWS 011 

Surplus 

012 

440.49 

RUP MWS 012 

Surplus 

013 

188.16 

RUP MWS 013 

Into Sikri Bund 

014 

294.37 

RUP MWS 014 

Into Sikri Bund 

Banganga 

Banganga 

001 

279.87 

BNG MWS 001 

Into Sainthal Sagar 

002 

209.68 

BNG MWS 002 
(Sainthal Sagar) 

Into Sainthal Sagar 

003 

420.86 

BNG MWS 003 

Surplus 

004 

121.44 

BNG MWS 004 

Surplus 

005 

334.78 

BNG MWS 005 

Surplus 

006 

148.57 

BNG MWS 006 

Surplus 

007 

145.17 

BNG MWS 007 

Surplus 

008 

314.87 

BNG MWS 008 

Surplus 

009 

243.79 

BNG MWS 009 

Surplus 

010 

441.18 

BNG MWS 010 

Surplus 

Oil 

254.17 

BNG MWS 011 

Into Ramgarh 

012 

88.49 

BNG MWS 012 

Into Ajan Lower 

013 

383.79 

BNG MWS 013 

Surplus 

014 

270.80 

BNG MWS 014 
(Ajan Lower) 

Into Ajan Lower 

015 

148.67 

BNG MWS 015 

Into Ajan Lower 

016 

319.28 

BNG MWS 016 

Into Ajan Lower 

017 

319.85 

BNG MWS 017 

Into Ajan Lower 

018 

193.65 

BNG MWS 018 

Into Ajan Lower 

019 

251.36 

BNG MWS 019 
(Ramgarh) 

Into Ramgarh 

020 

243.33 

BNG MWS 020 
(Madho Sagar- 
partially) 

Into Ajan Lower 

021 

205.28 

BNG MWS 021 

Into Ajan Lower 

022 

259.05 

BNG MWS 022 

Into Ajan Lower 

023 

235.78 

BNG MWS 023 

Into Ajan Lower 

024 

134.57 

BNG MWS 024 

Into Ajan Lower 

025 

482.66 

BNG MWS 025 

Surplus 

026 

205.15 

BNG MWS 026 

Surplus 

027 

104.32 

BNG MWS 027 

Into Ramgarh 

028 

194.13 

BNG MWS 028 

Into Ramgarh 

029 

376.83 

BNG MWS 029 

Into Ajan Lower 

030 

632.28 

BNG MWS 030 

Into Ajan Lower 

031 

229.49 

BNG MWS 031 

Into Ajan Lower 

032 

390.21 

BNG MWS 032 
(Kala Kho- 
partially) 

Into Ajan Lower 

Gambhir 

Gambhir 

001 

383.74 

GMB MWS 001 
(Panchana) 

Into Panchana dam 
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River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Gambhir 

Gambhir 

002 

812.46 

GMB MWS 002 

Surplus 

003 

245.23 

GMB MWS 003 

Surplus 

004 

317.59 

GMB MWS 004 

Surplus 

005 

164.58 

GMB MWS 005 

Surplus 

006 

221.85 

GMB MWS 006 

Surplus 

007 

378.61 

GMB MWS 007 

Surplus 

008 

395.07 

GMB MWS 008 

Surplus 

009 

238.31 

GMB MWS 009 

Surplus 

010 

265.94 

GMB MWS 010 

Surplus 

Oil 

243.72 

GMB MWS 011 

Surplus 

012 

186.36 

GMB MWS 012 

Surplus 

013 

221.82 

GMB MWS 013 
(Baretha) 

Into Baretha dam 

014 

233.70 

GMB MWS 014 

Into Panchana dam 

015 

164.28 

GMB MWS 015 

Surplus 

016 

220.25 

GMB MWS 016 
(Juggar) 

Into Juggar dam 

Parbati 

Parbati 

001 

29.96 

PAR MWS 001 

Surplus 

002 

135.54 

PAR MWS 002 

Surplus 

003 

48.33 

PAR MWS 003 
(Urmila Sagar) 

Into Urmila Sagar 

004 

159.48 

PAR MWS 004 

Into Parbati dam 

005 

135.85 

PAR MWS 005 

Into Parbati dam 

006 

55.87 

PAR MWS 006 
(Parbati) 

Into Parbati dam 

007 

86.41 

PAR MWS 007 
(Ramsagar) 

Into Ramsagar 

008 

59.18 

PAR MWS 008 

Into Parbati dam 

009 

129.33 

PAR MWS 009 

Into Parbati dam 

010 

89.99 

PAR MWS 010 

Into Ramsagar 

011 

117.96 

PAR MWS Oil 

Into Parbati dam 

012 

81.36 

PAR MWS 012 

Surplus 

013 

135.38 

PAR MWS 013 

Into Parbati dam 

014 

34.06 

PAR MWS 014 

Surplus 

015 

98.16 

PAR MWS 015 

Surplus 

016 

106.85 

PAR MWS 016 

Surplus 

017 

108.95 

PAR MWS 017 

Surplus 

018 

145.12 

PAR MWS 018 

Surplus 

019 

84.56 

PAR MWS 019 

Surplus 

020 

44.75 

PAR MWS 020 

Surplus 

Sabi 

Sabi 

001 

104.48 

SAB MWS 001 

Into SAB MWS 18 

002 

174.33 

SAB MWS 002 

Into SAB MWS 18 

003 

96.58 

SAB MWS 003 

Surplus 

004 

59.31 

SAB MWS 004 

Surplus 

005 

107.94 

SAB MWS 005 

Surplus 

006 

172.08 

SAB MWS 006 

Surplus 

007 

214.29 

SAB MWS 007 

Surplus 

008 

254.73 

SAB MWS 008 

Into SAB MWS 18 
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River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Sabi 

Sabi 

009 

103.69 

SAB MWS 009 

Surplus 

010 

198.70 

SAB MWS 010 

Surplus 

Oil 

287.05 

SAB MWS 011 

Surplus 

012 

289.86 

SAB MWS 012 

Into SAB MWS 18 

013 

220.28 

SAB MWS 013 

Into SAB MWS 18 

014 

287.58 

SAB MWS 014 

Into SAB MWS 18 

015 

425.48 

SAB MWS 015 

Into SAB MWS 18 

016 

368.36 

SAB MWS 016 

Into SAB MWS 18 

017 

135.03 

SAB MWS 017 
(Chittoli) 

Into Chittoli 

018 

155.46 

SAB MWS 018 

Surplus 

019 

569.74 

SAB MWS 019 

Into SAB MWS 18 

020 

298.69 

SAB MWS 020 
(Buchara) 

Into Buchara 

Banas 

Banas 

001 

1,388.23 

BAN MWS 001 

Surplus 

002 

719.28 

BAN MWS 002 

Surplus 

003 

902.15 

BAN MWS 003 

Surplus 

004 

2,017.01 

BAN MWS 004 
(Bisalpur) 

Into Bisalpur 

005 

154.02 

BAN MWS 005 
(Moti Sagar) 

Into Moti Sagar 

006 

1,438.62 

BAN MWS 006 

Into Bisalpur 

007 

560.40 

BAN MWS 007 
(Rajsamand) 

Into Matrikundia 

008 

644.25 

BAN MWS 008 
(Matrikundia) 

Into Bisalpur 

009 

682.35 

BAN MWS 009 

Into Matrikundia 

010 

867.94 

BAN MWS 010 
(Nandsamand) 

Into Bisalpur 

Oil 

659.72 

BAN MWS 011 
(Chandra Bhaga) 

Into Matrikundia 

012 

601.83 

BAN MWS 012 

Surplus 

013 

405.06 

BAN MWS 013 
(Galwa) 

Into Galwa 

014 

253.31 

BAN MWS 014 
(Surwal) 

Into Surwal 

015 

285.38 

BAN MWS 015 

Surplus 

016 

146.89 

BAN MWS 016 
(Jetpura) 

Into Bisalpur 

Berach 

017 

646.42 

BAN MWS 017 
(Udai Sagar) 

Into Vallabhnagar 

018 

1,790.23 

BAN MWS 018 

Into Bisalpur 

019 

26.09 

BAN MWS 019 
(Dindoli) 

Into Bisalpur 

020 

67.78 

BAN MWS 020 
(Mataji Ka Khera) 

Into Bhupalsagar 

021 

507.80 

BAN MWS 021 

Into Bisalpur 

022 

238.27 

BAN MWS 022 
(Bhupalsagar) 

Into Gosunda 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Banas 

Berach 

023 

818.42 

BAN MWS 023 
(Gosunda) 

Into Bisalpur 

024 

308.02 

BAN MWS 024 
(Badgaon) 

Into Gosunda 

025 

559.36 

BAN MWS 025 
(Vallabhnagar) 

Into Badgaon 

026 

251.96 

BAN MWS 026 
(Bagolia) 

Into Badgaon 

027 

267.21 

BAN MWS 027 

Into Bisalpur 

028 

125.82 

BAN MWS 028 
(Murlia) 

Into Bisalpur 

029 

540.63 

BAN MWS 029 
(Gambhiri) 

Into Bisalpur 

030 

45.65 

BAN MWS 030 

Into Bisalpur 

031 

210.33 

BAN MWS 031 
(Bassi) 

Into Bisalpur 

032 

121.02 

BAN MWS 032 
(Orai) 

Into Bisalpur 

033 

285.14 

BAN MWS 033 

Into Gosunda 

034 

527.47 

BAN MWS 034 

Into Gosunda 

035 

354.00 

BAN MWS 035 
(Wagan) 

Into Gosunda 

036 

616.27 

BAN MWS 036 

Into Gosunda 

Dain 

037 

846.21 

BAN MWS 037 

Into Lassariya 

038 

1,489.37 

BAN MWS 038 
(Lassaria) 

Into Bisalpur 

039 

725.80 

BAN MWS 039 

Into Bisalpur 

Gudia 

040 

762.94 

BAN MWS 040 
(Dheel) 

Into Dheel 

041 

157.45 

BAN MWS 041 

Surplus 

Kalisil 

042 

347.90 

BAN MWS 042 
(Kalisil) 

Into Kalisil 

043 

275.19 

BAN MWS 043 

Surplus 

Khari 

044 

53.64 

BAN MWS 044 
(Narayan Sagar) 

Into Bisalpur 

045 

859.76 

BAN MWS 045 

Into Bisalpur 

046 

2,165.05 

BAN MWS 046 

Into Bisalpur 

047 

670.63 

BAN MWS 047 
(Khari) 

Into Bisalpur 

048 

415.03 

BAN MWS 048 

Into Bisalpur 

049 

576.76 

BAN MWS 049 
(Nahar Sagar) 

Into Bisalpur 

050 

420.71 

BAN MWS 050 
(Ummed Sagar) 

Into Bisalpur 

051 

616.23 

BAN MWS 051 
(Arwar) 

Into Bisalpur 

052 

612.72 

BAN MWS 052 
(Sareri) 

Into Arwar 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Banas 

Kothari 

053 

96.58 

BAN MWS 053 
(Mandal) 

Into Kothari 

Berach 

054 

1,641.18 

BAN MWS 054 
(Meja) 

Into Kothari 

055 

560.75 

BAN MWS 055 
(Kothari) 

Into Bisalpur 

Mashi 

056 

669.90 

BAN MWS 056 
(Kalakh Sagar) 

Into Hingoniya 

057 

814.15 

BAN MWS 057 
(Hingoniya) 

Into Mashi 

058 

1,217.30 

BAN MWS 058 

Into Mashi 

059 

2,424.13 

BAN MWS 059 
(Mashi) 

Into Mashi 

060 

600.06 

BAN MWS 060 

Surplus 

061 

746.58 

BAN MWS 061 
(Chhaparwada) 

Into Mashi 

Morel 

062 

400.99 

BAN MWS 062 

Into Morel 

063 

1,259.11 

BAN MWS 063 

Into Morel 

064 

356.73 

BAN MWS 064 

Surplus 

065 

1,222.87 

BAN MWS 065 

Surplus 

066 

134.45 

BAN MWS 066 
(Mora Sagar) 

Into Mora Sagar 

067 

736.51 

BAN MWS 067 

Surplus 

068 

1,629.84 

BAN MWS 068 
(Morel) 

Into Morel 

Sodra 

069 

200.21 

BAN MWS 069 
(Chandsen Bheru 
Sagar) 

Into Chandsen Bheru 
Sagar 

070 

479.66 

BAN MWS 070 

Surplus 

071 

839.56 

BAN MWS 071 
(Tordi Sagar) 

Into Tordi Sagar 

Chambal 

Chakan 

001 

68.55 

CHMMWS001 

(Galwania) 

Into Galwania 

002 

679.39 

CHM MWS 002 

Surplus 

Chambal 

Downstream 

003 

639.78 

CHM MWS 003 

Surplus 

004 

179.55 

CHM MWS 004 
(Alnia) 

Into Alnia 

005 

779.80 

CHM MWS 005 

Surplus 

006 

102.46 

CHM MWS 006 
(Mansarovar) 

Into Mansarovar 

007 

809.01 

CHM MWS 007 

Surplus 

008 

422.04 

CHM MWS 008 

Surplus 

009 

329.07 

CHM MWS 009 

Surplus 

010 

744.50 

CHM MWS 010 

Surplus 

Oil 

565.35 

CHM MWS Oil 

Surplus 

Chambal Upstream 

012 

453.78 

CHM MWS 012 

Into Jawahar Sagar 

013 

419.45 

CHM MWS 013 

Into Jawahar Sagar 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Chambal 

Chambal Upstream 

014 

207.06 

CHM MWS 014 
(Kota Barrage) 

Into Kota Barrage 

015 

348.73 

CHM MWS 015 
(Jawahar Sagar) 

Into Jawahar Sagar 

016 

647.82 

CHM MWS 016 
(Rana Pratap 

Sagar) 

Into Rana Pratap 

Sagar 

017 

489.07 

CHM MWS 017 

Into Gandhi Sagar 

018 

343.45 

CHM MWS 018 

Into Jawahar Sagar 

019 

161.74 

CHM MWS 019 

Into Gandhi Sagar 

020 

288.17 

CHM MWS 020 

Into Rana Pratap 

Sagar 

021 

299.39 

CHM MWS 021 

Into Gandhi Sagar 

022 

596.34 

CHM MWS 022 

Into Gandhi Sagar 

Kali Sindh 

023 

708.96 

CHM MWS 023 

Surplus 

024 

120.46 

CHM MWS 024 
(Piplad) 

Into Piplad 

025 

229.68 

CHM MWS 025 
(Gagrain) 

Into Gagrain 

026 

897.94 

CHM MWS 026 

Surplus 

027 

65.32 

CHM MWS 027 
(Takli) 

Into Takli 

028 

589.21 

CHM MWS 028 

Surplus 

029 

440.35 

CHM MWS 029 

Surplus 

030 

186.91 

CHM MWS 030 
(Chhapi) 

Into Chhapi 

031 

189.78 

CHM MWS 031 

Surplus 

032 

747.13 

CHM MWS 032 

Surplus 

033 

1,023.51 

CHM MWS 033 

Surplus 

034 

134.20 

CHM MWS 034 
(Sawan Bhadon) 

Into Sawan Bhadon 

035 

508.62 

CHM MWS 035 
(Harish Chandra 
Sagar) 

Surplus 

036 

420.59 

CHM MWS 036 

Surplus 

037 

236.67 

CHM MWS 037 
(Chauli) 

Into Chauli 

038 

351.41 

CHM MWS 038 

Surplus 

039 

464.37 

CHM MWS 039 
(Parwan Pickup 
Weir) 

Surplus 

040 

565.64 

CHM MWS 040 

Surplus 

041 

690.87 

CHM MWS 041 
(Parwan Lift) 

Surplus 

042 

204.66 

CHM MWS 042 

Surplus 

043 

960.27 

CHM MWS 043 

Surplus 

044 

332.31 

CHM MWS 044 
(Bhim Sagar) 

Into Bhimm Sagar 

Kunu 

045 

774.57 

CHM MWS 045 

Surplus 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Chambal 

Mej 

046 

341.06 

CHM MWS 046 
(Bundi Ka Gothra) 

Into Bundi Ka Gothra 

047 

229.41 

CHM MWS 047 

Surplus 

048 

1,743.65 

CHM MWS 048 
(Gararda- Partially) 

Surplus 

049 

118.64 

CHM MWS 049 

(Bhimlat- 

Abheypura) 

Into Bhimlat- 
Abheypura 

050 

313.25 

CHM MWS 050 
(Burdha Dam) 

Into Burdha 

051 

155.33 

CHM MWS 051 
(Dugari) 

Into Dugari 

052 

509.98 

CHM MWS 052 

Surplus 

053 

1,641.95 

CHM MWS 053 

Surplus 

054 

750.48 

CHM MWS 054 
(Gudha) 

Into Gudha 

Parwati 

055 

954.20 

CHM MWS 055 
(Parwati Pick up) 

Surplus 

056 

118.15 

CHM MWS 056 
(Lhasi) 

Into Lhasi 

057 

492.87 

CHM MWS 057 

Surplus 

058 

479.91 

CHM MWS 058 

Surplus 

059 

484.75 

CHM MWS 059 
(Ummed Sagar) 

Into Ummed Sagar 

060 

211.75 

CHM MWS 060 
(Gopalpura) 

Into Gopalpura 

061 

116.73 

CHM MWS 061 
(Bilas) 

Into Bilas 

062 

157.40 

CHM MWS 062 

Surplus 

063 

126.61 

CHM MWS 063 

Surplus 

064 

110.42 

CHM MWS 064 

Surplus 

065 

88.97 

CHM MWS 065 
(Bethli) 

Into Bethli 

066 

1,314.84 

CHM MWS 066 

Surplus 

067 

364.22 

CHM MWS 067 

Surplus 

Mahi 

Anas 

001 

417.27 

MAI MWS 001 

Surplus 

002 

223.86 

MAI MWS 002 

Surplus 

003 

224.08 

MAI MWS 003 

Surplus 

004 

546.17 

MAI MWS 004 

Surplus 

Bhadar 

005 

280.57 

MAI MWS 005 

Surplus 

Jakham 

006 

55.60 

MAI MWS 006 

Surplus 

007 

272.72 

MAI MWS 007 
(Jakham) 

Into Jakham 

008 

91.95 

MAI MWS 008 

Surplus 

009 

188.45 

MAI MWS 009 

Surplus 

010 

191.22 

MAI MWS 010 

Surplus 

011 

215.92 

MAI MWS Oil 

Surplus 

012 

178.00 

MAI MWS 012 

Surplus 

013 

311.64 

MAI MWS 013 

Into Jakham 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Mahi 

Jakham 

014 

191.59 

MAI MWS 014 

Surplus 

015 

171.13 

MAI MWS 015 

Into Jakham 

016 

229.99 

MAI MWS 016 

Surplus 

017 

222.38 

MAI MWS 017 

Into Jakham 

Mahi 

018 

234.14 

MAI MWS 018 

Into Mahi Bajaj Sagar 

019 

461.57 

MAI MWS 019 

Surplus 

020 

425.13 

MAI MWS 020 

Surplus 

021 

91.96 

MAI MWS 021 
(Surwania) 

Into Surwania 

022 

503.17 

MAI MWS 022 

Into Mahi Bajaj Sagar 

023 

327.10 

MAI MWS 023 

Into Mahi Bajaj Sagar 

024 

458.83 

MAI MWS 024 

Surplus 

025 

509.89 

MAI MWS 025 

Surplus 

026 

185.55 

MAI MWS 026 
(Mahi Bajaj Sagar) 

Into Mahi Bajaj Sagar 

027 

221.34 

MAI MWS 027 

Into Mahi Bajaj Sagar 

028 

422.02 

MAI MWS 028 

Surplus 

029 

260.01 

MAI MWS 029 

Surplus 

030 

60.47 

MAI MWS 030 

Into Mahi Bajaj Sagar 

031 

155.09 

MAI MWS 031 

Into Mahi Bajaj Sagar 

032 

245.60 

MAI MWS 032 

Surplus 

033 

242.83 

MAI MWS 033 

Surplus 

034 

377.89 

MAI MWS 034 

Surplus 

035 

32.30 

MAI MWS 035 

Into Mahi Bajaj Sagar 

036 

154.16 

MAI MWS 036 

Into Mahi Bajaj Sagar 

037 

330.12 

MAI MWS 037 

Surplus 

Moran 

038 

678.57 

MAI MWS 038 

Surplus 

Som 

039 

77.04 

MAI MWS 039 

Surplus 

040 

331.99 

MAI MWS 040 

Into Jaisamand 

041 

475.47 

MAI MWS 041 

Into Jaisamand 

042 

228.83 

MAI MWS 042 

Into Som Kamla 

Amba 

043 

229.40 

MAI MWS 043 

Into Som Kamla 

Amba 

044 

394.31 

MAI MWS 044 
(Jaisamand) 

Into Jaisamand 

045 

318.73 

MAI MWS 045 

Into Som Kamla 

Amba 

046 

376.47 

MAI MWS 046 

Into Jaisamand 

047 

250.63 

MAI MWS 047 

Into Jaisamand 

048 

274.92 

MAI MWS 048 

Into Som Kamla 

Amba 

049 

221.91 

MAI MWS 049 

Into Som Kamla 

Amba 

050 

395.64 

MAI MWS 050 

Surplus 

051 

484.09 

MAI MWS 051 

Into Somkagdar 

052 

257.70 

MAI MWS 052 
(Somkagdar) 

Into Somkagdar 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Mahi 

Som 





053 

297.33 

MAI MWS 053 
(Som Kamla 

Amba) 

Into Som Kamla 

Amba 

054 

379.10 

MAI MWS 054 

Surplus 

055 

334.80 

MAI MWS 055 

Into Som Kamla 

Amba 

056 

133.63 

MAI MWS 056 

Into Som Kamla 

Amba 

057 

346.85 

MAI MWS 057 

Into Som Kamla 

Amba 

058 

302.56 

MAI MWS 058 

Into Som Kamla 

Amba 

059 

108.95 

MAI MWS 059 

Into Som Kamla 

Amba 

Sabarmati 

Sabarmati 

001 

176.05 

SBRMWS 001 

Surplus 

002 

264.77 

SBR MWS 002 

Surplus 

003 

45.74 

SBR MWS 003 

Surplus 

004 

191.97 

SBR MWS 004 

Surplus 

005 

178.90 

SBR MWS 005 

Surplus 

Sei 

006 

396.27 

SBR MWS 006 

Surplus 

007 

255.33 

SBR MWS 007 

Surplus 

Vatrak 

008 

274.06 

SBR MWS 008 

Surplus 

009 

496.46 

SBR MWS 009 

Surplus 

Wakal 

010 

177.76 

SBR MWS 010 

Surplus 

Oil 

316.48 

SBR MWS Oil 

Surplus 

012 

293.46 

SBR MWS 012 

Surplus 

013 

410.53 

SBR MWS 013 

Surplus 

014 

406.14 

SBR MWS 014 

Surplus 

015 

246.18 

SBR MWS 015 

Surplus 

Luni 

Bandi 

001 

336.36 

LUN MWS 001 

Surplus 

002 

268.28 

LUN MWS 002 
(Bandi Sendra) 

Into Bandi Sendra 

003 

165.46 

LUN MWS 003 

Into Bandi Sendra 

Bandi (Hemawas) 

004 

1,130.18 

LUN MWS 004 

Surplus 

005 

519.05 

LUN MWS 005 

Surplus 

Guhiya 

006 

434.34 

LUN MWS 006 
(Raipur Luni) 

Into Raipur Luni 

007 

290.85 

LUN MWS 007 

Into Sardar Samand 

008 

913.56 

LUN MWS 008 
(Sardar Samand) 

Into Sardar Samand 

009 

155.73 

LUN MWS 009 

Into Sardar Samand 

010 

462.17 

LUN MWS 010 

Into Sardar Samand 

Oil 

1,183.65 

LUN MWS Oil 

Surplus 

012 

60.78 

LUN MWS 012 
(Kharda Bund) 

Into Kharda Bund 

013 

352.95 

LUN MWS 013 

Into Sardar Samand 

Jawai 

014 

1,485.79 

LUN MWS 014 

Surplus 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Luni 

Jawai 

015 

443.14 

LUN MWS 015 

Surplus 

016 

711.58 

LUN MWS 016 
(Jawai Bund) 

Into Jawai Bund 

Jojri 

017 

893.88 

LUN MWS 017 

Into Bisalpura Bund 

018 

629.95 

LUN MWS 018 

Into Bisalpura Bund 

019 

241.61 

LUN MWS 019 

Into Bisalpura Bund 

020 

172.25 

LUN MWS 020 

Into Bisalpura Bund 

021 

382.90 

LUN MWS 021 

Into Bisalpura Bund 

022 

389.71 

LUN MWS 022 

Into Bisalpura Bund 

023 

947.29 

LUN MWS 023 

Into Bisalpura Bund 

024 

213.34 

LUN MWS 024 

Into Bisalpura Bund 

025 

1,596.77 

LUN MWS 025 

Into Bisalpura Bund 

026 

623.66 

LUN MWS 026 
(Bisalpura Bund) 

Into Bisalpura Bund 

027 

440.23 

LUN MWS 027 

Surplus 

028 

514.33 

LUN MWS 028 

Surplus 

Khari 

029 

326.81 

LUN MWS 029 

Surplus 

030 

1,569.66 

LUN MWS 030 

Surplus 

031 

352.17 

LUN MWS 031 

Surplus 

032 

229.58 

LUN MWS 032 
(Ora Bund) 

Into Ora Bund 

033 

160.02 

LUN MWS 033 
(Angore Dam) 

Into Angore Dam 

Khari (Hemawas) 

034 

28.58 

LUN MWS 034 

Surplus 

035 

63.00 

LUN MWS 035 

Into Hemawas 

036 

568.46 

LUN MWS 036 
(Hemawas) 

Into Hemawas 

037 

438.45 

LUN MWS 037 

Into Hemawas 

Luni 

038 

929.94 

LUN MWS 038 

Surplus 

039 

614.61 

LUN MWS 039 

Surplus 

040 

794.30 

LUN MWS 040 

Surplus 

041 

959.20 

LUN MWS 041 

Surplus 

042 

511.41 

LUN MWS 042 

Surplus 

043 

253.49 

LUN MWS 043 

Into Jaswant Sagar 

044 

765.65 

LUN MWS 044 

Into Jaswant Sagar 

045 

650.76 

LUN MWS 045 

Surplus 

046 

496.62 

LUN MWS 046 

Surplus 

047 

2,147.77 

LUN MWS 047 

Surplus 

048 

496.33 

LUN MWS 048 

Surplus 

049 

1,285.14 

LUN MWS 049 

Into Jaswant Sagar 

050 

1,853.16 

LUN MWS 050 
(Jas want Sagar) 

Into Jaswant Sagar 

051 

934.39 

LUN MWS 051 

Surplus 

052 

1,156.02 

LUN MWS 052 

Surplus 

053 

683.47 

LUN MWS 053 

Surplus 

054 

462.31 

LUN MWS 054 

Surplus 

055 

1,069.55 

LUN MWS 055 

Surplus 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

Luni 

Luni 

056 

125.36 

LUN MWS 056 
(Phool Sagar 

Jaliya) 

Into Phool Sagar 

Jaliya 

057 

512.34 

LUN MWS 057 

Surplus 

058 

486.56 

LUN MWS 058 

Surplus 

059 

959.23 

LUN MWS 059 

Surplus 

060 

1,070.60 

LUN MWS 060 

Surplus 

061 

473.30 

LUN MWS 061 

Surplus 

062 

2,531.31 

LUN MWS 062 

Surplus 

063 

673.18 

LUN MWS 063 

Surplus 

064 

2,029.46 

LUN MWS 064 

Surplus 

065 

2,567.80 

LUN MWS 065 

Surplus 

066 

1,014.10 

LUN MWS 066 

Surplus 

067 

384.07 

LUN MWS 067 

Surplus 

068 

899.14 

LUN MWS 068 

Surplus 

069 

748.76 

LUN MWS 069 

Surplus 

070 

1,011.88 

LUN MWS 070 

Surplus 

071 

408.71 

LUN MWS 071 

Surplus 

072 

457.86 

LUN MWS 072 

Surplus 

073 

508.66 

LUN MWS 073 

Surplus 

074 

418.01 

LUN MWS 074 

Surplus 

075 

399.45 

LUN MWS 075 

Surplus 

076 

299.45 

LUN MWS 076 

Surplus 

077 

2,901.16 

LUN MWS 077 

Surplus 

078 

291.48 

LUN MWS 078 

Surplus 

079 

626.65 

LUN MWS 079 

Surplus 

080 

516.13 

LUN MWS 080 

Surplus 

081 

1,153.81 

LUN MWS 081 

Surplus 

082 

591.15 

LUN MWS 082 

Surplus 

083 

737.02 

LUN MWS 083 

Surplus 

084 

1,660.89 

LUN MWS 084 

Surplus 

Mithari 

085 

1,093.29 

LUN MWS 085 

Surplus 

086 

609.42 

LUN MWS 086 

Surplus 

Sagi 

087 

1,076.63 

LUN MWS 087 

Surplus 

088 

142.13 

LUN MWS 088 

Surplus 

Sukri 

089 

443.14 

LUN MWS 089 

Surplus 

090 

817.84 

LUN MWS 090 
(Giroliya) 

Into Giroliya 

091 

1,275.59 

LUN MWS 091 
(Bankli Bund) 

Into Bankli Bund 

092 

350.32 

LUN MWS 092 

Into Bankli Bund 

093 

279.84 

LUN MWS 093 

Into Bankli Bund 

Sukri (Sayala) 

094 

995.73 

LUN MWS 094 

Surplus 

West Banas 

West Banas 

001 

207.24 

WEB MWS 001 

Surplus 

002 

227.97 

WEB MWS 002 

Into West Banas 

003 

161.63 

WEB MWS 003 

Into West Banas 

004 

161.82 

WEB MWS 004 

Surplus 

005 

101.89 

WEB MWS 005 

Surplus 
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River Basin 

Sub-Basin 

MWS 

No. 

Area, 

km 2 

MWS Code 

Linked to / 
Independent 
(Surplus) 

West Banas 

West Banas 

006 

133.63 

WEB MWS 006 

Surplus 

007 

111.34 

WEB MWS 007 

Surplus 

008 

146.46 

WEB MWS 008 

Surplus 

009 

115.33 

WEB MWS 009 
(West Banas) 

Into West Banas 

010 

94.39 

WEB MWS 010 

Surplus 

Oil 

142.71 

WEB MWS Oil 

Surplus 

012 

26.25 

WEB MWS 012 

Surplus 

013 

99.01 

WEB MWS 013 

Surplus 

014 

101.67 

WEB MWS 014 

Surplus 

Sukli 

Sukli 

001 

36.00 

SUK MWS 001 

Surplus 

002 

67.64 

SUK MWS 002 

Surplus 

003 

133.90 

SUK MWS 003 

Surplus 

004 

212.39 

SUK MWS 004 
(Sukli Selwara) 

Into Sukli Selwara 

005 

95.09 

SUK MWS 005 

Surplus 

006 

128.59 

SUK MWS 006 

Surplus 

007 

96.90 

SUK MWS 007 

Surplus 

008 

51.92 

SUK MWS 008 

Surplus 

009 

79.51 

SUK MWS 009 

Surplus 

010 

52.67 

SUK MWS 010 

Into Sukli Selwara 

Oil 

35.83 

SUK MWS Oil 

Surplus 

Other Nallahs Of 
Jalore 

Other Nallahs Of 
Jalore 

001 

236.73 

ONA MWS 001 

Surplus 

002 

238.53 

ONA MWS 002 

Surplus 

003 

252.24 

ONA MWS 003 

Surplus 

004 

135.89 

ONA MWS 004 

Surplus 

005 

265.20 

ONA MWS 005 

Surplus 

006 

185.89 

ONA MWS 006 

Surplus 

007 

384.51 

ONA MWS 007 

Surplus 

008 

73.41 

ONA MWS 008 

Surplus 

009 

127.86 

ONA MWS 009 

Surplus 
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Appendix 2(c) Explanation of denominations used in 
Micro watershed wise Surplus Water Calculation 


[0]: Total (lumped) storage capacity (in Mm 3 ) of the Minor projects (as arrived at after 
considering siltation) in intervened catchment of micro watershed taken from the 
relevant Projects table (salient features). 

[L]: Expected reservoir water losses (in %). 

[1] : Total effective storage (in Mm ) of Minor projects, obtained after applying losses. 

[2] : Storage (in Mm 3 ) reserved for domestic\industrial demand. 

[3] : Total storage (in Mm ) remaining for irrigation, obtained by 

= [l]-[2j. 

[4] : Gross water application rate for irrigation (in mm), obtained by 

= Net irrigation rate / Total (delivery and application) efficiency. 

[5] : Actual Water Stored in the Minor Projects (in Mm 3 ), obtained by 

= IF [IFS] exceeds [0], then [0], else [IFS], 

[6] : Outfall (‘Spill’) (in Mm 3 ), obtained by 

= IF ‘[IFS] exceeds [0] + WHS, then [IFS] - [0] - WHS capacity, else zero 
where 

a 

WHS = lumped storage capacity (in Mm ) of the Water Harvesting Structures 
existing in the relevant micro watershed 

[7] : Actual available water for irrigation (in Mm 3 ), considering that water stored in 

dead storage cannot be used for irrigation 

[8] : Area irrigated with actual available water for irrigation (in ha), obtained by 

- ([7]*10 A 5 / [4]), restricted to CCA 

[9] : Percent of CCA irrigated with the actual available water for irrigation, obtained by 

= ([8] *100 / Total CCA). 
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Appendix 3 

Spills from Major and Medium Dams Resulted from WEAP 

Simulation 
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Spills in various Planning Stages at different Dependability Levels, Mm 3 /yr 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 
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Appendix 4 

Unit Cost Analysis 


1. Introduction 

This appendix describes the units cost basis developed by the Consultants for the 
purpose of estimating the investments and operation costs of development and 
improvement plans, to be subjected to economic analysis and prioritization. 

For a number of planned irrigation projects, detailed cost estimates for the entire 
project implementation are available, and these were updated and used as a basis for 
estimating the cost of irrigation project development works, such as headworks and 
storage. Command area development and long transfer of water. 

Unit costs for the construction wells, pumping stations, discharge mains and feeder 
canals, etc., and the cost of pumping equipment and pumping energy, have also been 
established, for the purpose of estimating capital and 07M costs of groundwater 
utilization and surface water lifting. 

2. New Irrigation Projects 

2.1 Applying Unit Cost Derived from Studies 

2.1. / Cost Esca/ation 

The cost estimates prepared for the various on-going projects reflect price term varying 
between year 2000 to 2010; these have been converted to a uniform price level of end 
of financial year 2009-10 i.e. March 2010 by using escalation factor derived from two 
price index data (published by the GOI and other financial institutions), namely: 

India- wholesale price index (WPI) (Base 2005 = 100) 

All India consumer price index (CPI) (general) for industrial workers (Base 1982 =100) 

The WPI and CPI escalation factors were derived by dividing the WPI and the CPI for 
year ending March 2010 by the WPI and the CPI of the year for which the factor is to 
be worked out; then, the escalation factor to be used was calculated by giving 60% 
weight to WPI and 40% weight to CPI, assuming that the average ratio of material and 
labour inputs in irrigation project is 60:40. This procedure gives the escalation factors 
as shown in Table A4.1. 


Table A4.1 Project cost Escalation Factors Based on WPI and CPI 


Year 

WPI 

WPI 

Escalation 

Factor 

CPI 

CPI 

Escalation 

Factor 

Weighted 

Escalation 

Factor 

1997 

67.70 

1.978 

358 

2.277 

2.097 

1998 

71.75 

1.866 

405 

2.012 

1.924 

1999 

74.22 

1.804 

424 

1.922 

1.851 

2000 

79.09 

1.693 

441 

1.848 

1.755 

2001 

82.90 

1.615 

458 

1.779 

1.681 

2002 

84.99 

1.575 

477 

1.709 

1.629 

2003 

89.60 

1.494 

496 

1.643 

1.554 

2004 

95.49 

1.402 

514 

1.586 

1.475 
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Year 

WPI 

WPI 

Escalation 

Factor 

CPI 

CPI 

Escalation 

Factor 

Weighted 

Escalation 

Factor 

2005 

100.00 

1.339 

536 

1.521 

1.411 

2006 

104.74 

1.278 

569 

1.432 

1.340 

2007 

109.85 

1.219 

606 

1.345 

1.269 

2008 

119.39 

1.121 

656 

1.242 

1.170 

2009 

122.20 

1.096 

727 

1.121 

1.106 

2010 

133.88 

1.000 

815 

1.000 

1.000 


3. New Gravity Irrigation Projects 

3.1 Total Investment and Storage Cost 

3.7.7 Medium Projects 

Basic unit costs 

These are estimated as shown in Tables A4.2 for Canals of medium projects and Table 
A4.3 for Storage of medium projects. 

Table A4.2 Total Estimated Cost of Canal Category Medium Projects 


S. No. 

Project 

CCA (ha) 

Cost updated at 
March 2010 
(Million Rs.) 

Unit Cost of 
Canal 
(Rs./ha) 

1 

Chappi 

9,375 

2,083 

222,187 

2 

Gagrin 

7,943 

1,130 

142,264 

3 

Chauli 

7,794 

1,556 

199,641 

4 

Piplad 

4,688 

652 

139,078 

5 

Andheri 

7,770 

1,173 

150,965 

6 

Takli 

7,386 

1,314 

177,958 

7 

Lhasi 

4,026 

769 

191,071 

Total 

48,982 

8,678 

177,160 


The overall average capital cost per CCA (ha) of medium projects with an unlined 
canal system (including lining of selected vulnerable reaches) is estimated at Rs. 
177,160 (at March 2010 price level). Thus, the overall cost of medium irrigation 
projects is estimated to be taken as 178,000 Rs./ha on average. 


Table A4.3 Total Estimated Cost of Dam - Category Medium Projects 


S. No. 

Project 

Gross Storage 
(Mm 3 ) 

Cost of 
Headworks, 
Irrigation Section 
(Million Rs.) 

Unit Cost 
of Storage 
(Rs./m 3 ) 

1 

Manohar Thana 

84.76 

1,876.50 

22.14 

2 

Rajgarh 

59.29 

1,518.42 

25.61 

3 

Chauli 

53.50 

847.73 

15.85 

4 

Lhasi 

30.80 

951.40 

30.89 

Total 



94.48 

Average 



23.62 
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The cost of headwork in Table A4.3 is based on updating of costs to March 2010 prices 
adopted by the Consultants. It is seen that the cost of the projects is ranging from 15.85 
to 30.89 Rs./m 3 of storage. The cost of storage is proposed to be considered as 26 
Rs./m 3 (adding to the average cost of provision of 10% for contingencies). 

Adjustment Factors for Unit Rates 

The above unit rates for headwork and storage are general, and a factor ranging from 
0.9 to 1.1 was applied by the Consultants to estimates the cost of future medium 
projects, considering the following criteria: 

Q 

Up to a storage capacity of 20 Mm , a factor of 1.05 was applied to the above unit rate; 
for storage above 35 Mm 3 , a factor of 0.95 was applied. 

To express the effect of topographical and geological conditions on the cost of dam and 
headwork, the cost of projects in basins other than Chambal, Mahi, Banas, West Banas, 
Sabarmati and Other Nallahs, having generally better condition for constructing dams 
the cost was increased by a factor of 1.1. In special or specific geological and 
geographical conditions, the Consultants have adopted a suitable factor in addition to 
the above, to adjust for adverse or unsuitable site conditions. 

21.2Major Projects 

Total Cost 

The cost of some major projects, as given in the 9th Plan document of the ID, has been 
updated to March 2010 price level as shown in Table A4.4. 


Table A4.4 Updated Cost of Some Major Irrigation Projects 


S. No. 

Major Project 

Total Cost at 
2010 Prices 
(Million Rs.) 

CCA 

(ha) 

Unit Cost 
(Rs./ha) 

1 

Bisalpur Project [1] 

4,742.29 

81,800 

57,974 

2 

Kalisindh Project [1] 

1,278.97 

14,478 

88,339 

3 

Parvan I. Project 

23,604.30 

131,400 

179,637 

Total 

29,625.56 

227,678 

130,120 


[1] Irrigation component 

Considering the same contingency provision of 10% (as in medium projects), the cost 
per hectare works out to 143,132 Rs./ha, and for planning proposes it was proposed to 
consider it as 145,000 Rs./ha. 

Cost of Storage 

Usually, cost estimates of planned major projects are available, but in their absence, the 
unit cost of storage in major irrigation projects can be based on recent cost estimates, as 
follows: 

Sarda dam has a planned live storage capacity of 305 Mm 3 , and the total investment in 
the dam and appurtenant facilities has been estimates as Million Rs. 4,110.30 at March 
2010 prices. This gives a unit cost of 13.48 Rs./m and for planning purposes, it is 
proposed that a unit cost of 13 Rs./m 3 be applied to generally estimate the cost of future 
major dams according to their planned storage capacity. 
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There can be large variation in the storage capacities and it is also evident that the cost 
of storage per m 3 of water reduces with the increase in storage volume. Thus, based on 
the above derived unit costs, and to differentiate between different storage capacities, 
unit cost per m 3 of live storage capacity were adopted as shown in Table A4.5. 

Table A4.5 Unit Rates for Estimating Cost of Major Reservoirs 


Volume (Mm 3 ) 

Rate (Rs./m 3 ) 

0-20 

31.60 

20-30 

30.09 

30-40 

28.66 

40-50 

27.30 

50-60 

26.00 

60-70 

25.50 

70-80 

25.00 

90-100 

24.50 

110 

24.00 

120 

23.50 

130 

23.00 

140 

22.50 

150 

20.00 

160 

19.50 

170 

19.00 


Volume 

Rate 

(Mm 3 ) 

(Rs./m 3 ) 

180 

18.50 

190 

18.00 

200 

17.50 

210 

17.00 

220 

16.50 

230 

16.00 

240 

15.60 

250 

15.50 

260 

15.00 

270 

14.54 

280 

14.50 

290 

14.00 

300 

13.50 

310 

13.00 


Note: Unit rates for storage volume between two values to be taken as the higher one. 

3.2 Cost of Canal System in Additional Command Areas and in New Projects 

3.2. / UnfinedCana/s 

As shown above, the overall cost per ha of a medium irrigation project with unlined 
canal system (only selective lining in critical sections) averages 178,000 Rs./ha, and the 
cost per m 3 of storage in medium projects is 26 Rs./m 3 . Taking 5,000 m 3 as an average 
water requirement per ha of CCA, the cost of storage per ha works out as (5,000*26=) 
Rs. 130,000, and the balance unit cost for an unlined canal system is (178,000- 
130,000=) 48,000 Rs./ha. To express the variation in the cost per ha of canal systems 
according to the size of the project, a factor of 0.95 was applied for projects having a 
CCA of between 7,000 and 10,000 ha, and a factor of 1.05 was applied to projects 
having a CCA of 2,000 to 4,000 ha. 

3.2.2Lined Cana/s 

The cost of lined canal systems in plain areas may be taken as 64,000 Rs./ha, as shown 
in the Table A4.6. 
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Table A4.6 Cost of Lined Canal System in Command of New Projects 


S. No. 

Project 

CCA 

(ha) 

Total Cost of 
Canal System 
at 2010 Prices 
(Million Rs.) 

Unit Cost 
(Rs./ha) 

1 

Narmada Project 

246,000 

11,284 

45,870 

2 

Manohar Thana 

9,834 

858 

87,208 

3 

Rajgarh 

6,827 

403 

59,011 

Average 



64,030 


The same adjustment factors suggested above (Para. 3.2.1) for unlined canal systems 
were also applied in estimating the cost of lined canal systems. 

3.2.30/1 Farm Deve/opment Work 

According to Bisalpur Project estimates, the cost per ha of watercourses is Rs. 11,500 
at 2009 prices. Adding price escalation, the March 2010 cost works out as 12,700 
Rs./ha and as per guidelines issued on command area development and water 
management programme by CADA/ MOWR GOI the cost per ha. On farm 
development (which is comprising of construction of water courses/ field channels, 
Land leveling and Realignment of field boundaries where necessary) has been kept as 
Rs. 15000/- per ha. Therefore the same (Rs. 15000/- per ha.) cost can be considered 
representative for the basins in eastern Rajasthan. In western Rajasthan basins, where, 
because of the prevailing types of soil and the adverse topographical conditions, 
watercourses are lined and have much larger discharge capacities, as result of which the 
cost of construction of water courses/ field channels, Land leveling and Realignment of 
field boundaries where necessary has been kept asRs22000 per guidelines issued on 
command area development and water management programme by CADA/ MOWR 
GOI. 

3.2.4 Totaf 

The total cost of extending an unlined canal system to additional command area of an 
existing irrigation project, and of constructing new projects, subject to the adjustment 
factors described above, amount to values as given in Table A4.7 and A4.8 for unlined 
and lined canals, respectively. 

Table A4.7 Total Estimated Cost of Extending Unlined Canal System 


Component 

Unit Cost (Rs./ha) 

Canals 

48,000 

On Farm 

Development works 

15000 

Total 

63000 


Table A4.8 Total Estimated Cost of Extending Lined Canal System 


Component 

Unit Cost (Rs./ha) 

Canals 

64,000 

On Farm 

Development works 

22000 

Total 

86000 
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4. Feeder Canals 

4.1 Long Distance Feeders for Large Discharges 

For long-distance transfer of large quantities of water, the consultants have adopted unit 
costs based on the estimates for the Narmada Canal reach from its headworks to 
Rajasthan Border. 

Rajasthan's share in the carrying capacity of Narmada Canal at its head reach is 74.55 
m 3 /sec, the state border in Jalore District, 458.318 from the head of the canal. 
Rajasthan's share in the cost of the canal is Rs. 8754.4 million (in 2010 prices), 
computed on a m 3 /sec/km basis. 

Thus, the cost of the canal per km per m /sec amounts to (2512.8/72.5/457=) Rs. 
256200 km/m 3 /sec at 2010 price level. 

In the Yamuna Canal project for Churu District, designed for a discharge of 70.80 
(2500 cusees) m 3 a cost per km of Rs. 30.23 million at 2000 prices, was given. This 
given a unit cost of 0.427 million 2000 or Rs. 0.749 million/km/m 3 /sec at March 2010. 

The cost of the Yamuna Feeder Canal to Bharatpur area, having a length of 90 km and 

a 

a carrying capacity of 36.28 (1281 cusses) m /sec, is given as Rs. 1750 million. This 
gives a unit cost of Rs. 0.536 million per m 3 /sec in 2000 prices and 0.940 million per 
m 3 /sec/km in 2010 prices. 

It is seen that there is variation in the unit costs per km which is not because of the 
length of canals but mainly on account of the terrain it has to pass through, the type of 
structures and cross drainages etc. Thus on the basis of these figures, and allowing for 
contingencies, a unit cost of Rs. 0.95 million/m 3 /sec//km was generally adopted by the 
consultants for long distance transfer of water by a canal. 

4.2 Short-Distance Feeder Canals 

To estimates the cost of a feeder canal i.e. a canal transferring water to the command 
area over a short distance from the headworks, the consultants have adopted unit costs 
per km per m 3 /sec of headworks discharge, based on the cost estimates prepared by 
Rajasthan Water Resources Department. 

Since in these estimates the costs are given for the full length of the canal, whose 
capacity reduces from head to tail, a factor of 0.65 was applied to the headworks 
discharge to obtain a uniform capacity for the entire canal length, and then calculate the 
cost per m 3 /sec/km, as shown in the following table. 

Table A4-9 Cost of Canals 


Name of 
Distributary or 
Canal 

Length, 

km 

Year of 
Estimate 

Headworks 

Discharge, 

m 3 /sec 

Cost per 
km, Rs. 
1000 

Cost per 
km/m 3 /sec, 

Rs. 1,000 

at 2010 

1. Manohar Thana LMC 

19.77 

2009 

2.16 

6022.77 

3083.88 

2. BisalpurRMC 

51.64 

2008 

13.53 

16575.52 

1433.36 


a 

For feeder canals with a head discharge capacity of less than 10 m /sec, a rate of Rs. 
3083.88 thousand, or say Rs. 3.083 million per km per m 3 /sec was adopted, on the basis 
of Manohar Thana LMC. 
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'J 

For feeder canals with a head discharge of more than 10 m /sec than mean of the unit 
costs of the other canals, i.e. Rs. 1.43 million per km per m 3 /sec was adopted. 

In case the canals are to be constructed in rock and kankar reaches, these rates were 
increased by 75%. 

In case the area is uneven and ravined, requiring heavy cut and fill, these rates were 
increased by 150%. 

5. Wells 

5.1 Dug Wells 

The unit of dug wells was calculated on the basis of 2010 BSR of special schemes 
organization (GOR), according to which the average cost of dug wells per m depth is 
Rs. 3570 in alluvium of 2.5 m diameter well and Rs. 4250 in hard rock having 3.5 m 
diameter well. 

5.2 Drilled Wells 

The unit cost of drilled wells is based on a letter issued on 10/10/2005 by Ex. Engineer, 
Rajasthan Ground Water Department, and Circular No. SEDM/I (1) 95-96/159, dated 
1.3.96 by the Public Health Engineering Department (PHED), GoR giving the 
following rates, in Rs./m: 


Item 

Unit 

Drilling cost in Rs./m for various diameters (Dia.) 

In Hard Rock 

In Alluvium 

110-115 
mm Dia. 

150 mm 
Dia. 

175-200 
mm Dia. 

200-250 
mm Dia., 
Rotary Rig 

250-300 mm 
Dia., 

Percussion 

Rig 

Drilling 

Rs./m 

270 

449 

627 

1238 

2115 

Assembly / Casing* 

Rs./m 

274 

728 

980 

1112 

- 

Additional Charge & 
DCB 

Rs./m 

500 

700 

- 

- 

- 


* In hard rock casing has been considered for 10m. 


These costs do not include well development & assembly lowering including gravel 
pack, which has been taken as Rs. 495/m. 

For planning purpose it was assumed that the depth of well would be 80% of the 
average depth to basement in the project command area. The drawdown has been 
considered as 40 m in hard rock and 25 m in alluvial aquifer below the observed pre¬ 
monsoon 2010 water table. 

5.3 Pumping Equipment 

The capital cost of pumping equipment for wells was calculated at a rate of 9000 Rs /hp 
on the basis of prevailing market rates. 

6. Pipelines 

The costs of pre-stressed concrete pipes are given in the following table. On the basis 
of prevailing market rates. 
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Table A4-106.1 Prices of Prestressed Concrete Pipelines, Rs./m 



Cost of NP3 Class 

Cost of NP4 Class 

900 

3330 

3450 

1000 

4210 

4540 

1100 

4780 

5120 

1200 

5670 

6500 

1400 

6930 

8260 

1600 

8660 

10440 

1800 

10620 

13170 

2000 

14160 

15910 


7. 


The above costs are exclusive of laying, jointing, treatment etc. for these work 20% of 
cost of pipes has been taken. 

Operation and Maintenance 

Annual O&M costs related to irrigation projects were computed on the basis of the 
following rates, related to capital costs or to unit area, as follows: 


Headworks - 
Pumps - 

Standby pumps - 
Pipeline - 
Canal systems - 
Water course - 


1 % 

5% 

2.5% 

3% 

Rs. 564.00 per ha 
Rs. 312 per ha 


Sources of information used for these figures are as follows: 


• Maintenance of canal systems - As per estimate of Narmada canal Rs. 1387 
lac has been taken as project maintenance for 2.46 lac ha area. The O&M 
charges of canal system works out as 563.8 per ha. 

• Maintenance of water courses - as taken in Bisalpur project (2009), at 1% of 
the capital cost, or Rs. 28261 per ha, which, in price terms of March 2010 
amounts to 28261 x 1.106 x 0.01 Rs. say 312. 


8. Groundwater Pumping Costs 
8.1 Energy 

Electrical energy required for pumping, in kWh 
Q = discharge, in m 3 /sec 


W x Q x h x 0.746 , 

-where 

75 XT) X 3600 


h = head, in m 

W = weight of water (1000 kg/m 3 ) 


r| = product pump and motor efficiency, taken as 75% and 90%, respectively. 
With these assumptions the electrical energy required works out to sa y^- 
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8.2 O&M 


The O&M cost of pumping by wells has been worked out to cover its operation and 
maintenance and the electricity costs. 


Maintenance costs were taken as 5% of the capital cost of the pumping equipment and 
accessories. Electricity costs has been taken as Rs. 2.31 per kWh (which includes Rs. 
0.04 per kWh as tax and Rs. 0.02 per kWh as permanent fee), which is the unsubsidized 
rate of electricity for agriculture, at March 2010 price level, based on Rajasthan State 
Electricity Board Rates. 


Hence, the 

_ 2.31 X 1 X h 

Rs. - 

250 


cost 
i. e. Rs. 


of pumping 
h 

108' 


a unit volume 


of water (m 3 ) is 


9. Sprinkler System 

9.1 Unit Cost of Sprinkler System for 100 ha 


In most of the irrigation projects command area is under gravity flow and irrigation is 
being applied to crops through surface method which is older and most common. In this 
system the water is directly applied to the soil surface from channel or an open ditch at 
top end of the land. In the system significant losses occur due to percolation and soil 
evaporation which leads to very low irrigation application efficiency. Therefore, it is 
proposed that in place of surface (flooding) method Sprinkler system should be 
introduced to increase irrigation application efficiency. The Unit cost of Sprinkler 
system for 100 ha was estimated in Narmada project which includes cost of diggie, 
pump room, sump wells, HDPE pipe network, pumps, motors, nozzles etc. and cost of 
system was estimated as Rs. 69,960 /ha as per 2009 price level. After adding escalation, 
the cost at 2010 price level work out as Rs. 77,376 say Rs. 77,500 /ha. 


Abstract of cost for 100 ha plot 

S. No. Items 

1 Diggies 

2 Pump Rooms & Boundary wall 

3 Sump Wells 

4 HDPE Pipe Network 

5 Pumps and Motors 

6 Cost of Pipeline 

7 Cost of Nozzles 
Total 


Amount in Rs. 
(2009 price level) 

615.154 
614,240 

128.155 
1,083,000 

424,300 
2,700,000 
_ 800,000 

6,364,849 


Rate for 100 ha 6,364,849 

Rate per ha 63,648 

Add 10% for electricity transmission 6,365 

and connection _ 

Total Rate per ha, Rs. 70,013 
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Add escalation for 2010 @ 10.6% _ 7,421 

Total Rs. _ 77,434 

Say Rs. 77,500 per ha 


Abstract of cost for 100 ha plot if the source is existing well using groundwater: 


S. No. Items 

1 HDPE Pipe Network 

2 Cost of Pipeline 

3 Cost of Nozzles 

Total 


Amount in Rs. 
(2009 price level) 

1,083,000 
2,700,000 
_ 800,000 

4,583,000 


Rate for 100 ha 4,583,000 

Rate per ha 45,830 

Add escalation for 2010 @ 10.6% 4,858 


Total Rs. _ 50,688 

Say Rs. 51,000 per ha 


9.2 Energy Requirement 

Energy requirement @ 25 kW per diggi has been considered in Narmada project 
accordingly, for 100 ha the energy requirement is 25 kW. 
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Appendix 5 

Design Considerations for Percolation Tanks and 
Cross-stream Structures 
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Appendix 5 

Design Considerations for Percolation Tanks and Cross-stream 

Structures 


1. Percolation Tanks 

Percolation tanks may constitute feasible in small nallas and depressions, adapted to the 
site conditions. In many cases the area downstream of existing capture points still can 
support such harvest, which may be utilised also for purpose of drawing domestic water 
(in rural areas), watering livestock and emergency irrigation. 

Such percolation tanks would be artificially created surface water bodies submerged 
into permeable lands such that surface water flows are diverted to them. In some places 
such opportunities may be found in the stream bed, formed by suitable cross structure; 
in other cases, a suitable site may or located outside and reasonably near to the proper 
stream, which will require diversion and conveyance means. In either instance, the tank 
must have an adequate catchment area, paying attention to the hydrogeological 
condition of the tank to be suitable for the purpose. Normally suitable sites may be 
located towards the edge of piedmont zone or in the upper part of transition zone with 
land slopes of about 3-5% or less. The aquifer zone being recharged should extend 
downstream to where adequate number of groundwater extraction facilities could be 
available to utilise the case. 

In case possible and according to specific site conditions that may vary considerably 
from site to site, and even within a site, existing local tanks and small water bodies may 
be incorporated in a context of groundwater recharge, e.g. for interim storage of floods 
before diverting to percolation tanks. 

According to studies carried out in the Master Plan for Artificial Recharge to 
Groundwater in India (Govt, of India, Ministry of Water Resources, Central Ground 
Water Board, Delhi 2002) percolation tanks would have a typical capacity of 0.2 Mm 3 
at an estimated cost, in 2010 prices, of about 2.5 Million Rs./unit. A provisional 
assessment of typical case based on assumptions as given may produce values as shown 
in Table 1. 

Table 1 Estimated Cost of Artificial Recharge by Percolation Tank 


Property 

Value 

Catchment area (km 2 ) 

1.00 

Rainfall depth (mm) 

500 

Runoff factor 

0.45 

Harvested volume (Mm 3 ) 

0.225 

Percolation tank volume (Mm 3 ) 

0.20 

Percolation effectiveness 

0.40 

Initial cost per unit (Million Rs.) [1] after 
applying price escalation 

2.50 

Converted to annual disbursement per unit 
(Million Rs.) [2] 

0.375 
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Property 

Value 

Unit cost per m 3 recharged (Rs./m 3 ) 

4.70 


[1] Source: Master Plan for Art. Recharge, Table 30 

[2] At interest rate of 15% p.a. and lifetime of 50 years. 


Design and Management 

Artificial recharge systems are facing many times major operational problems, 
especially when utilizing natural floodwater. Therefore, there is a great importance to 
foresee in advance the sources of failure that might affect the efficiency of the scheme 
and take them into account already during the design stage. Some of the main expected 
difficulties might include: 

Accumulation of sediments: fine and coarse sediments are carried with the water 
during the flow. Geomorphological features such as soil and lithological composition in 
the basin, slopes, gradients and rain characteristics will determine the type and amount 
of sediments in the flood. Sedimentation in the reservoir has three main negative 
effects, namely: (a) significant reduction in infiltration rates; (b) reduction in the 
effective volume of the reservoir; and (c) increase in the danger of overtopping. 

The volume of sediments in floods can be between 3 and 9%. Accumulation of 
sediments can be solved either by pre-sedimentation or by excavation of the reservoir 
bottom at the end of each season. 

Soil clogging: Clogging of the bottom of the water body is caused by three main 
processes: (a) physical - accumulation of inorganic and organic suspended solids (b) 
biological - accumulation of bacteria and algae and growth of microorganisms (c) 
chemical - precipitation of various minerals from the water body due to evaporation or 
changes in water quality (pH, oxidation degree, etc.). 

All processes result in a significant reduction in surface infiltration rates. The solutions 
usually include pre-sedimentation, minimum storage time at the surface, water 
treatment to prevent algae growth and disking or ploughing the bottom of the reservoir 
before each season. 

Water loss through evaporation: Usually percolation reservoirs are open to the 
atmosphere. Water loss through evaporation might be significant in dry regions with 
high radiation. The best method of minimizing this factor is by quick infiltration and 
reducing the storage time at the surface as much as possible. 

Water quality: The longer water will be stored at the surface exposed to the 
atmosphere, the more deterioration in water quality will take place. Two main 
processes affect the water quality: (a) salinization due to evaporation (b) algae and 
bacteria growth. Two of these processes can be partially controlled only by minimizing 
storage time. Some pilot studies in the Arava Valley, Israel, have used compounds of 
sulphuric copper (CuSCU) dispersed in percolation reservoirs in order to decrease algae 
concentrations. These experiments were partially successful but not yet have been able 
to fully control the phenomena. 

High structural maintenance of the reservoirs: The high energy nature of floodwater 
might cause significant damages to the structure of the reservoir. Close attention to the 
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construction and material should be given during the design stage in order to minimize 
potential damage. 

2. Cross-Stream Structures 

The main idea here is to control and detain the stream flow to provide longer contact 
time for enhanced percolation. Such structures are not supposed to flood the stream 
banks, therefore their individual storage capacity will be limited and for effect to take 
place, it will have to rely on series of structures along the stream. It will also have 
effect of controlling downstream siltation. 

The structures may be constructed in concrete, Gabions or even - if conditions are 
suitable - of earth. A typical structure may be built across streams of some 5 to 25 m 
wide (with additional lengths for key-in of the structure in the stream banks) and about 
3 m deep. A major concern with these structures is provision of measures for peak 
floods: intending to be low-cost, an simplified and approximate flood routing approach 
could be applied considering quite short floods return period (usually 25 years); it will 
be acceptable that floods of higher return period will damage or destroy the structure, 
which will have to be repaired/rebuilt. 

Table 2 presents a provisional cost estimate for artificial recharge by series of cross¬ 
stream structures. 

Table 2 Estimated Cost of Artificial Recharge by Cross-Stream Structures 


Property 

Value 

Stream Characteristics 

Width, m 

25 

Depth, m 

2 

Slope 

5% 

Length of single depth, m 

40 

Water surface area, m 2 

1000 

Number of units per km 

25 

Percolation rate, mm/day 

150 

Time under water, days/yr 

30 

Volume of recharge, Mm 2 

0.11 

Total initial cost, Million Rs. 

@ 0.15 Million Rs./unit 

3.75 

Converted to annual 

disbursement per unit (Million 
Rs.) [1] 

0.563 

Unit cost per nr 1 recharged 
(Rs./m 3 ) 

5.12 


[1] At interest rate of 15% p.a. and lifetime of 50 years. 
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Appendix 6 

Project Planning Sheets of New Projects 

(in soft copy) 

as per list given below 

1. Andheri Irrigation Project 

2. Chambal-Jaisamand Dam (Alwar) Lift Irrigation and 
Water Supply Project 

3. Chambal Panchana Lift Project 

4. Dhaulpur Lift Irrigation Project 

5. Hathiadeh Irrigation Project 

6. Indira Lift Project 

7. Kali Sindh Project 

8. Manoharthana Irrigation Project 

9. Parwan Major Irrigation Project 

10. Pipalda Lift Irrigation Project 

11. Rajgarh Irrigation Project 

12. Mej -Ramgarh (Jaipur) Lift irrigation and Drinking 
Water Supply Project 

13. Anas-Jaisamand-Rajsamand-Meja Lift Scheme 

14. Jakham to Jaisamand Irrigation Project 
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Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 

Project Name: Anas-Jaisamand-Rajsamand-Meja-Bisalpur Lift Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 



Aquifer Category 


B 

Project Type: 


New 

Reference Document: 


River Basin: 


Mahi 

Linked to Project(s): 



District: 


udaipur 


Name(s): 



Groundwater Potential Zone (PZ) 

Salumber,Sarda 


Code(s): 



Unintercepted Catchment Area, km 2 


Conditional on Project: 


Designed Live Storage, Mm 3 




Code: 



Designed Dead Storage, Mm 3 




Name: 




II. Priority Water Demands (inside the project command area), Gross 





(irrigation demand is computed by the CMLP model) 





Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 





With 

Further Development 



Unit 


Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 


325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 


From GW 

Mm 3 /yr 

0.25 

0.33 

0.33 

0.46 

0.46 

0.57 

0.57 

Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 


3.09 

6.37 

6.37 

7.98 

7.98 

8.93 

8.93 

Industries, Power Plants 

From SW 

Mm 3 /yr 










From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 


2.42 

2.54 

2.54 

2.78 

2.78 

3.01 

3.01 

Other 

From SW 

Mm 3 /yr 


_J 

1_I 

1_J 

1_1 

1_ 1 

i_i 

i _ 


From GW 

Mm 3 /yr 


Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

51,000 

51,000 

51,000 

51,000 

51,000 

51,000 

51,000 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 






Further Development 



Unit 



With 

Without 

With 

Without 

With 

Without 



a. 

Surface Water 






Catchment Yield: 

Mean 

Mm 3 /yr 

1422.62 

1422.62 

1422.62 

1422.62 

1422.62 

1422.62 

1422.62 


Dependability 90% 

Mm 3 /yr 

1033.83 

1033.83 

1033.83 

1033.83 

1033.83 

1033.83 

1033.83" 


Dependability 75% 

Mm 3 /yr 

1143.69 

1143.69 

1143.69 

1143.69 

1143.69 

1143.69 

1143.69" 


Dependability 50% 

Mm 3 /yr 

1343.24 

1343.24 

1343.24 

1343.24 

1343.24 

1343.24 

1343.24" 


Dependability 25% 

Mm 3 /yr 


1659.17 

1659.17 

1659.17 

1659.17 

1659.17 

1659.17 

1659.17" 


Weighted Me 

Mm 3 /yr 


1320.13 

1320.13 

1320.13 

1320.13 

1320.13 

1320.13 

1320.13 

Losses from Reservoir 

Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation 

Per krr 

m 3 /yr 

218.00 







- Catchment Total 


Mm 3 /yr 

0.00 







- Cumulated Siltation 

1 

Mm 3 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

670.00 

670.00 

670.00 

670.00 

670.00 

670.00 

670.00 





































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Import: Mean 

Mm 3 /yr 



0.00 


0.00 


0.00 

Dependability 90% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 75% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 50% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 25% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Total SW for lrrigation:Weighted Mean 

Mm 3 /yr 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

Dependability 90% 

Mm 3 /yr 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86" 

Dependability 75% 

Mm 3 /yr 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86" 

Dependability 50% 

Mm 3 /yr 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86" 

Dependability 25% 

Mm 3 /yr 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86 

344.86" 

On-Farm Irrigation Efficiency 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00" 

Off-Farm Irrigation Efficiency 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00" 

Gross SW on Farm:Weighted Mean 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65" 

Dependability 90% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65" 

Dependability 75% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65" 

Dependability 50% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65" 

Dependability 25% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65" 

On-Farm SW Irrig. Depth:Wtd. Mean 

mm/yr 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15" 

Dependability 90% 

mm/yr 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15" 

Dependability 75% 

mm/yr 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15" 

Dependability 50% 

mm/yr 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15" 

Dependability 25% 

mm/yr 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15 

507.15" 

Peak Month Supply Capacity 

% 

25 

25 

25 

25 

25 

25 

25" 


Mm 3 /mo 

86.22 

86.22 

86.22 

86.22 

86.22 

86.22 

86.22 

Pump Discharge^ 

m 3 /s 



0.00 


0.00 


0.00 

Head 

m 



0.00 


0.00 


0.00" 

Hours per Year 



0.00 


0.00 


0.00" 

Discharge Main Length 

km 



0.00 


0.00 


0.00" 

Surplus Catchment Yield: Wtd. Mean 

Mm 3 /yr 

650.13 

650.13 

650.13 

650.13 

650.13 

650.13 

650.13 

Dependability 90% 

Mm 3 /yr 

363.83 

363.83 

363.83 

363.83 

363.83 

363.83 

363.83" 

Dependability 75% 

Mm 3 /yr 

473.69 

473.69 

473.69 

473.69 

473.69 

473.69 

473.69" 

Dependability 50% 

Mm 3 /yr 

673.24 

673.24 

673.24 

673.24 

673.24 

673.24 

673.24" 

Dependability 25% 

Mm 3 /yr 

989.17 

989.17 

989.17 

989.17 

989.17 

989.17 

989.17" 

Possible Domestic+Livestock Wtd Mean 

Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14" 

Dependability 90% 

Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14" 

Dependability 75% 

Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14" 

Dependability 50% 

Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14" 

Dependability 25% 

Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14" 

Possible Industrial WS: Weighted. Mean 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 75% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 50% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 25% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Possible Other Supplies: Weighted Mean 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 75% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 50% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 

Dependability 25% 

Mm7yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00" 








































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 


b. 

Groundwater 






Normalized Natural Replenishment 

Mm 3 /yr 

13.54 

13.54 

13.54 

13.54 

13.54 

13.54 

13.54 

Mining Potential 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Artificial Recharge Weighted f 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo" 

Dependability 90% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 75% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 50% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Dependability 25% 

Mm 3 /yr 



0.00 


0.00 


o.oo" 

Return Flows - SW Irrigation: On Farm 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20. OO" 

Off Farm 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Weighted Mean 

Mm 3 /yr 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

Dependability 90% 

Mm 3 /yr 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

Dependability 75% 

Mm 3 /yr 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

Dependability 50% 

Mm 3 /yr 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

Dependability 25% 

Mm 3 /yr 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

106.91 

Return Flows - GW Irrigation: On Farm 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20. OO" 

Weighted Mean 

Mm 3 /yr 

1.56 

0.86 

0.86 

0.46 

0.46 

0.21 

0.21 

Dependability 90% 

Mm 3 /yr 

1.56 

0.86 

0.86 

0.46 

0.46 

0.21 

0.21 

Dependability 75% 

Mm 3 /yr 

1.56 

0.86 

0.86 

0.46 

0.46 

0.21 

0.21 

Dependability 50% 

Mm 3 /yr 

1.56 

0.86 

0.86 

0.46 

0.46 

0.21 

0.21 

Dependability 25% 

Mm 3 /yr 

1.56 

0.86 

0.86 

0.46 

0.46 

0.21 

0.21 

Total Irrigation Return Flows:Wtd.Mean 

Mm 3 /yr 

108.46 

107.77 

107.77 

107.37 

107.37 

107.11 

107.11 

Dependability 90% 

Mm 3 /yr 

108.46 

107.77 

107.77 

107.37 

107.37 

107.11 

107.11 

Dependability 75% 

Mm 3 /yr 

108.46 

107.77 

107.77 

107.37 

107.37 

107.11 

107.11 

Dependability 50% 

Mm 3 /yr 

108.46 

107.77 

107.77 

107.37 

107.37 

107.11 

107.11 

Dependability 25% 

Mm 3 /yr 

108.46 

107.77 

107.77 

107.37 

107.37 

107.11 

107.11 

Return Flows from Domestic WS 



- Cities and Towns 

% 

30 

28 

28 

24 

24 

20 

20 

- Villages 

% 

10 

10 

10 

10 

10 

10 

10" 

-Total ited Mean 

Mm 3 /yr 

75.59 

72.01 

72.01 

64.00 

64.00 

55.37 

55.37" 

Dependability 90% 

Mm 3 /yr 

75.59 

72.01 

72.01 

64.00 

64.00 

55.37 

55.37" 

Dependability 75% 

Mm 3 /yr 

75.59 

72.01 

72.01 

64.00 

64.00 

55.37 

55.37" 

Dependability 50% 

Mm 3 /yr 

75.59 

72.01 

72.01 

64.00 

64.00 

55.37 

55.37" 

Dependability 25% 

Mm 3 /yr 

75.59 

72.01 

72.01 

64.00 

64.00 

55.37 

55.37" 

Total Return Flows: ited Mean 

Mm 3 /yr 

184.05 

179.77 

179.77 

171.37 

171.37 

162.48 

162.48" 

Dependability 90% 

Mm 3 /yr 

184.05 

179.77 

179.77 

171.37 

171.37 

162.48 

162.48" 

Dependability 75% 

Mm 3 /yr 

184.05 

179.77 

179.77 

171.37 

171.37 

162.48 

162.48" 

Dependability 50% 

Mm 3 /yr 

184.05 

179.77 

179.77 

171.37 

171.37 

162.48 

162.48" 

Dependability 25% 

Mm 3 /yr 

184.05 

179.77 

179.77 

171.37 

171.37 

162.48 

162.48" 

Total Available GW : Weighted Mean 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 90% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 75% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 50% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 25% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Total Usable GW for Irrig: Wtd. Mean 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 90% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 75% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 50% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 25% 

Mm J /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 






























































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

mm/yr 

376 

361 

361 

341 

341 

321 

321 

Dependability 90% 

mm/yr 

376 

361 

361 

341 

341 

321 

321 

Dependability 75% 

mm/yr 

376 

361 

361 

341 

341 

321 

321 

Dependability 50% 

mm/yr 

376 

361 

361 

341 

341 

321 

321 

Dependability 25% 

mm/yr 

376 

361 

361 

341 

341 

321 

321 

Well Yield 

10 3 m 3 /yr 

32.79 


No. of Irrigation Wells Existing 


7917 

7917 

7917 

7917 

7917 

7917 

7917 

Additional 


0 

0 

0 

0 

0 

0 

o" 

Max Annual Supply Capaciy 

Mm 3 /yr 

259.60 

259.60 

259.60 

259.60 

259.60 

259.60 

259.60 

Peak Month Supply Capaciy 

% 

20 



Mm 3 /mo 

51.92 

51.92 

51.92 

51.92 

51.92 

51.92 

51.92 

Area to be Drained 

ha 








c. Total Water Ava 

ilable for Irrigation, On Farm 






2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted r 

Mm 3 /yr 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16 

Dependability 90% 

Mm 3 /yr 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16" 

Dependability 75% 

Mm 3 /yr 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16" 

Dependability 50% 

Mm 3 /yr 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16" 

Dependability 25% 

Mm 3 /yr 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16" 

Depth ted Mean 

mm/yr 

883 

868 

868 

848 

848 

828 

828" 

Dependability 90% 

mm/yr 

883 

868 

868 

848 

848 

828 

828" 

Dependability 75% 

mm/yr 

883 

868 

868 

848 

848 

828 

828" 

Dependability 50% 

mm/yr 

883 

868 

868 

848 

848 

828 

828" 

Dependability 25% 

mm/yr 

883 

868 

868 

848 

848 

828 

828" 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 

Mean 

Mm 3 /yr 

12.52 

50.85 

50.85 

91.90 

91.90 

162.86 

162.86 

Annual Irrigation Depth 

mm 

24.54 

99.72 

99.72 

180.20 

180.20 

319.32 

319.32" 

V. 

, Investments and Costs (in year 2010 terms) 





Investments 









1. Storage 

Rs./m 3 








Total 

Mill.Rs. 


0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 

20247.00 







3. Pumping Equip.- per m 3 /sec/rn (head) 

10 3 Rs. 



- Total 

Mill.Rs. 

16566.00 

0.00 


0.00 


0.00 


4. Discharge Main Per m 3 /sec 

Mill.Rs. 



- Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


5. Irrigation Systems Per ha 

Rs. 



Total 

Mill.Rs. 


0.00 


0.00 


0.00 


7. Well Construction Per Well 

10 3 Rs. 



Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8. Pumps for wells Per Well 

10 3 Rs. 



Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals Total 

Mill.Rs. 








10. Drainage System Per ha 

Mill.Rs. 



Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

36813.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 































































































































































2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Depreciation Period 




Construction Period (for economic study) 

- Storage and Other Civil Works 

Years 

100 


4 





- Irrigation Systems, Dug wells etc. 

Years 

100 


4 





- Tube Wells, Pumps, Accessories 

Years 

25 


4 





- Drainage Works 

Years 

100 


4 





Annual O&M Costs on New Civil Works 









- Percentage of Investment 

% 

1.00 







Annual Cost 

M ill. Rs 

202.47 

202.47 

202.47 

202.47 

202.47 

202.47 

202.47 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 



M ill. Rs 

44.68 

44.68 

44.68 

44.68 

44.68 

44.68 

44.68 

Annual O&M Costs of Pumps 

% 

5.00 


Annual Cost 


828.30 

828.30 

828.30 

828.30 

828.30 

828.30 

828.30 

Annual Energy Costs (Based on wtd. mean) 









Groundwater Pumping (for irrigation) 

Rs./m 3 

0.51 







Average Annual Cost 

Mill.Rs 

97.84 

93.88 

93.88 

88.58 

88.58 

83.39 

83.39 

SW Pumping (for irrigation only) 

Rs./m 3 

2.23 


Average Annual Cost 

Mill.Rs 

769.04 

769.04 

769.04 

769.04 

769.04 

769.04 

769.04 

Pumping from canals (for irrigation) 


Average Annual Cost 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

866.87 

862.92 

862.92 

857.62 

857.62 

852.43 

852.43" 

Additional Annual Costs 

Mill.Rs 








Total O&M Cost (excl. capital costs) 

Mill.Rs 

1942.32 

1938.36 

1938.36 

1933.06 

1933.06 

1927.88 

1927.88 

VI. Implementation 








Earliest Possible Completion Year 

2014 








Latest Planned Completion Year 

2060 









Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 






































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

ANAS-JAISAMAND Lift Project 







WRIS Project Code: 

0 









Status: 

New 




Weiehts of Dependability Levels 



River Basin: 

Mahi 



Dependability, % 

90 

75 

50 

25 

District 

udaipur 




Weight 

0.180 

0.280 

0.260 

0.280 

Aquifer regulation: 

No 












2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

51000 

51000 

51000 

51000 

51000 

51000 

51000 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross GW available without Project 


Mm 3 /yr 

7.53 


Gross SW on farm Dependability 90% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

Dependability 75% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

Dependability 50% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

Dependability 25% 

Mm 3 /yr 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

258.65 

Total Available GW 




Dependability 90% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 75% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 50% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Dependability 25% 

Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Firm GW forKharif 


Mm 3 /yr 

191.83 

184.07 

184.07 

173.69 

173.69 

163.51 

163.51 

Weighted Mean multi annual GW Supply 

Mm 3 /yr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

Max. Annual Pumping Supply Capacity 


Mm 3 /yr 

259.60 

259.60 

259.60 

259.60 

259.60 

259.60 

259.60 

Peak Month GW Supply Capaciy 


Mm 3 /mo. 

51.92 

51.92 

51.92 

51.92 

51.92 

51.92 

51.92 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

2954.22 

3189.80 

3189.80 

3764.59 

3764.59 

4184.91 

4184.91 

CMLP Irrig. Intensity Dependability 90% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

Dependability 75% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

Dependability 50% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

Dependability 25% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

Weighted Mean 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

CMLP GW Use Dependability 90% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 50% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 25% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

VIII. Data for Present Value Assessment 

Period 

Investment 

Operation 

Lngth 

Start 


Rate of Interest: 

10.00% 


Completed 

Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





2040 

2030 

2030 

2050 

20 

20 





2060 

2050 

2050 

2070 

20 

40 






















































































































IX. Annual Costs and Benefits 


Unit 

2010 

With 

Plan 

2020 

2040 

2060 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 

Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mm 3 /yr 

Mm 3 /yr 

4466.84 

4466.84 

4466.84 

4466.84 

4466.84 

4466.84 

4466.84 

6409.16 

6405.20 

6405.20 

6399.90 

6399.90 

6394.71 

6394.71 

2299.15 

2299.15 

2299.15 

2299.15 

2299.15 

2299.15 

2299.15 

3741.26 

3737.30 

3737.30 

4232.22 

4232.22 

4227.03 

4227.03 

2954.22 

3189.80 

3189.80 

3764.59 

3764.59 

4184.91 

4184.91 

337.86 

332.04 

332.04 

324.25 

324.25 

316.62 

316.62 

450.48 

442.72 

442.72 

432.33 

432.33 

422.16 

422.16 

Wtd Mean Surface WS to Priority Sectors Mm 3 /yr 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

325.14 

X. Present Value 


1. Total Project water Supply (excl. present) 

2.On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit 

With initial 
Development 

With all 

further 

developm 

ents 

Mm 3 

7590.72 

7590.72 

Mm 3 

4350.00 

4350.00 

Mm 3 

3240.72 

3240.72 

Mill.Rs. 

31814.80 

31814.80 

Mill.Rs. 

63847.94 

63847.94 

Mill.Rs. 

44521.66 

44521.66 

Mill.Rs. 

37983.69 

37983.69 

Mill.Rs. 

22916.03 

22916.03 

Mill.Rs. 

-6168.89 

-6168.89 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 3 

8.41 

8.41 

% 

Rs/ha 

42.7 

42.7 

449334 

449334 

- 

0.84 

0.84 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


0.73 

0.73 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 






















































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Andheri Project 


I. Water Resources Information System (WRIS) Data 


WRIS Project Code: 


Aquifer Category 

B 

Project Type: 

River Basin: 

New 

Chambal 

Reference Document: 


District: 

Baran 

Linked to Project(s): 

Name(s): 


Groundwater Potential Zone (PZ) 

Atru,chhabra,chhipabarod 

Code(s): 


Unintercepted Catchment Area, km 2 

305.00 

Conditional on Project: 


Designed Live Storage, Mm 3 

37.28 

Code: 


Designed Dead Storage, Mm 3 

8.01 

Name: 



II. Priority Water Demands (inside the project command area), Gross 


Planning Stag 

2 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

MmVyr 









From GW 

MmVyr 








Towns 

From SW 

Mm 3 /yr 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

MmVyr 

0.26 

0.50 

0.50 

0.60 

0.60 

0.66 

0.66 

Industries, Power Plants 

From SW 

MmVyr 









From GW 

MmVyr 








Livestock 

From SW 

MmVyr 








(incl. in Towns) 

From GW 

MmVyr 

0.24 

0.26 

0.26 

0.28 

0.28 

0.30 

0.30 

Other 

From SW 

MmVyr 









From GW 

MmVyr 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Commited SW Export 

MmVyr 








Cultivable Command Area (CCA) 

ha 

7,700 

7,700 

7,700 

7,700 

7,700 

7,700 

7,700 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Unit 


Further Development 


With | Without | With | Without | With | Without 


a. Surface Water 


Catchment Yield: 


Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Losses from Reservoir Annual 

During the Rabi Season 
Reservoir Siltation Per kn 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 
Planned Storage Capacity Increase 
Effective Storage (or Lift Capacity) 


MmVyr 

60.76 

60.76 

60.76 

60.76 

60.76 

60.76 

60.76 

MmVyr 

25.81 

25.81 

25.81 

25.81 

25.81 

25.81 

25.81 

MmVyr 

38.21 

38.21 

38.21 

38.21 

38.21 

38.21 

38.21 

MmVyr 

60.76 

60.76 

60.76 

60.76 

60.76 

60.76 

60.76 

MmVyr 

79.87 

79.87 

79.87 

79.87 

79.87 

79.87 

79.87 

MmVyr 

53.51 

i c. on 

53.51 

53.51 

53.51 

53.51 

53.51 

53.51 


mVyr 
MmVyr 


Mm 


% 


Mm 


Mm 


7.42 

21 _ 8 ._ 0_0 

0.07 


45 


37.28 


0.66 


0.66 


1.99 


1.99 


3.32 


3.32 


36.91 


36.91 


36.18 


36.18 


35.45 


35.45 





























































































































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


Pump 


DischargeO 

Head 


Mm 3 /mo 

m 3 /s 

m 


Hours per Year 


Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
_ Dependability 25% 


km 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm^/yr 


aoo 

0.00 


0.00 


0.00 


o.oo 

o.oo 


aoo 

o.oo 


o.oo 

o.oo 


30.39 


21.69 


32.30 


32.30 


32.30 

75.00 


30.12 


21.69 


31.97 


31.97 


31.97 

75.00 


75.00 

22.79 


16.26 


24.23 


24.23 


24.23 

296.03 


211.22 

”314.65 


314.65 

314.65 


75.00 

22.59 


16.26 


23.97 


23.97 


23.97 

293.33 


211.22 

31E35 


311.35 

317.35 


25 


25 


L08 


7.99 


18.29 


0.00 


0.93 


23.48 


42.59 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


18.59 


0.00 


1.30 


23.85 


42.96 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


__o.oo 

30.12 


qqo 

o.oo 


q.oo 

o.oo 


21.69 


31.97 


31.97 


31.97 


75.00 


75.00 


22.59 


16.26 


23.97 


23.97 


23.97 

29333 


211.22 

3lT35 


311.35 

3lT35 


__25 

7.99 

0.00 

aoo 


0.00 

aoo 


18.59 


0.00 


3.85 


2.96 


2.00 


2.00 


2.00 


2.00 


1.30 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


29.56 


21.69 


29.56 

21.69 


29.00 

21.69 


29.00 

21.69 


31.29 


31.29 


31.29 

15.00 


75.00 

2247 


16.26 


23.47 


23.47 


23.47 

28732 


211.22 
304/76 


304.76 

304/76 


25 


7.82 


43.69 


19.19 


24.58 


0.00 


2.03 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


31.29 


31.29 


31.29 


30.61 


30.61 


75.00 


30.61 

’75.06' 


75.00 


22.17 


16.26 


23.47 


23.47 


23.47 

287.92 


211.22 

304.76 


304.76 

’304/76 


75.00 

’2l’.75 


16.26 

22.96 


22.96 

22.96 

282.57 


211.22 

29846 


298.16 

29846 


25: 


25 


7.82 

0.00 

’o'oo 


7.65 


0.00 

’o'oo 


19.19 


0.00 


2.03 


24.58 


43.69 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


19.79 


25.31 


44.42 


0.00 


2.76 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


30.61 


30.61 


30.61 


75.00 


75.00 


21.75 


16.26 


22.96 


22.96 


22.96 

282.51 


211.22 


298.16 


298.16 


298.16 


25.31 


44.42 


25 

7.65 

0.00 

0.00 


0.00 

aoo 


19.79 


0.00 


2.76 


2.00 


2.00 


2.00 


2.00 


2.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 
















































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

b. Groundwater 

Normalized Natural Replenishment 

Mining Potential 

Artificial Recharge Weighted I 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 

Mm 3 /yr 

6.71 

6.71 

6.71 

6.71 

6.71 

6.71 

6.71 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Mm 3 /yr 

9.42 

9.34 

9.34 

9.16 

9.16 

8.99 

8.99 

Mm 3 /yr 

6.72 

6.72 

6.72 

6.72 

6.72 

6.72 

6.72 

Mm 3 /yr 

10.01 

9.91 

9.91 

9.70 

9.70 

9.49 

9.49 

Mm 3 /yr 

10.01 

9.91 

9.91 

9.70 

9.70 

9.49 

9.49 

Mm 3 /yr 

10.01 

9.91 

9.91 

9.70 

9.70 

9.49 

9.49 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Mm 3 /yr 

1.24 

1.19 

1.19 

1.16 

1.16 

1.15 

1.15 








Mm 3 /yr 

Mm 3 /yr 








1.24 

1.19 

1.19 

1.16 

1.16 

1.15 

1.15 








1.24 

1.19 

1.19 

1.16 

1.16 

1.15 

1.15 








Mm 3 /yr 

1 24 

1 19 

1 19 

1 16 

1 16 

1 15 

1 15 








Mm 3 /yr 








1.24 

1.19 

1.19 

1.16 

1.16 

1.15 

1.15 

Mm 3 /yr 

10.66 

10.52 

10.52 

10.33 

10.33 

10.14 

10.14 

Mm 3 /yr 

7.96 

7.91 

7.91 

7.89 

7.89 

___7._8_7 

___7_._87 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 








11.25 

11.10 

11.10 

10.86 

10.86 

10.64 

10.64 








Mm 3 /yr 

Mm 3 /yr 








11.25 

11.10 

11.10 

10.86 

10.86 

10.64 

10.64 

11.25 

11.10 

11.10 

10.86 

10.86 

10.64 

10.64 








% 

30 

28 

28 

24 

24| 

20 

20 

.%””"' 

. To 

.To’ 

To’ 

.10 

10 

'"To 

10 

Mm 3 /yr 

0.51 

0.51 

0.51 

0.47 

0.47 

0.42 

0.42 

Mm 3 /yr 

0.51 

0.51 

0.51 

0.47 

0.47 

0.42 

0.42 

Mm 3 /yr 

0.51 

0.51 

0.51 

0.47 

0.47 

0.42 

0.42 

Mm 3 /yr 

0.51 

0.51 

0.51 

0.47 

0.47 

0.42 

0.42 

Mm 3 /yr 

0.51 

0.51 

0.51 

0.47 

0.47 

0.42 

0.42 

Mm 3 /yr 

11.17 

11.03 

11.03 

10.79 

10.79 

10.56 

10.56 

Mm 3 /yr 

8.47 

8.42 

8.42 

8.35 

8.35 

8.29 

8.29 

Mm 3 /yr 

11.76 

11.60 

11.60 

11.33 

11.33 

11.06 

11.06 

Mm 3 /yr 

11.76 

11.60 

11.60 

11.33 

11.33 

11.06 

11.06 

Mm 3 /yr 

11.76 

] 1.60 

11.60 

11.33 

11.33 

11.06 

11.06 

Mm 3 /yr 

17.37 

16.97 

16.97 

16.61 

16.61 

16.30 

16.30 

Mm 3 /yr 

14.67 

14.36 

14.36 

14.17 

14.17 

14.03 

14.03 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Mm 3 /yr 

17.37 

16.97 

16.97 

16.61 

16.61 

16.30 

16.30 

Mm 3 /yr 

14.67 

14.36 

14.36 

14.17 

14.17 

14.03 

14.03 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 




































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Area to be Drained 

mm/yr 

226 

220 

220 

216 

216 

212 

212 

mm/yr 

191 

1 86 

186 

184 

184 

1 89 

182 















mm/yr 

233 

228 

228 

223 

223 

218 

218 

mm/yr 

233 

228 

228 

223 

223 

218 

218 

mm/yr 

233 

228 

228 

223 

223 

218 

218 

10 3 m 3 /yr 

19.84 



_1728 

_1728 

1728 

___1728 

1728 

___17_2_8 

17281 


0 

6 

0 

()1 

6 

6 

6 

Mm 3 /yr 

34.28 

34.28 

34.28 

34.28 

34.28 

34.28 

34.28 


20 


% 



Mm /mo 

6.86 

6.86 

6.86 

6.86 

6.86 

6.86 

6.86 

ha 








c. Total Water Available for Irrigation, On Farm 



2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted I 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Depth ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 








40.16 

39.56 

39.56 

38.78 

38.78 

38.05 

38.05 

Mm 3 /yr 

30.93 

30.62 

30.62 

30.44 

30.44 

30.30 

30.30 

Mm 3 /yr 

42.19 

41.52 

41.52 

40.62 

40.62 

39.76 

39.76 

Mm 3 /yr 

42.19 

41.52 

41.52 

40.62 

40.62 

39.76 

39.76 

Mm 3 /yr 

42.19 

41.52 

41.52 

40.62 

40.62 

39.76 

39.76 

mm/yr 

522 

514 

514 

504 

504 

494 

494 

mm/yr 

402 

398 

398 

395 

395 

393 

393 

mm/yr 

548 

539 

539 

527 

527 

516 

516 

mm/yr 

548 

539 

539 

527 

527 

516 

516 

mm/yr 

548 

539 

539 

527 

527 

516 

516 


IV. Re 

c 1 a i m a 1 

b 1 e Sew 

age 





From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

5 

20 

20 

35 

35 

60 

60 

Mm 3 /yr 

mm 

0.08 

0.31 

0.31 

0.56 

0.56 

1.00 

1.00 

1.00 

"""4.06 

4.06 

733" 

“7733 

""""12.99 

12.99 

\ 

Investments 

\ Investmei 

its and Cos 

its (in year 2 

!010 terms) 





1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 

- Total 

4. Discharge Main Per m 3 /sec/ 

- Total 

5. Irrigation Systems Per ha 

Total 

7. Well Construction Per Well 

Total 

8. Pumps for wells Per Well 

Total 

9. Pumps on canals Total 

10. Drainage System Per ha 

Total 

Total Investment Cost 

Rs./m 3 

24.70 


Mill.Rs. 

Mill.Rs. 

non 89 

n no 


n nn 


n nn 


7ZU.OZ 

U.UU 


U.UU 


U.UU 


10 3 Rs. 
Mill.Rs. 

0 00 

0 00 1 1 0 00 1 1 0 00 1 


u.uu 1 1 u.uu 1 1 u.uu 



Mill.Rs. 



Mill.Rs. 

n nn 

0 no 1 1 n 00 1 1 n no 1 

u.uu 

U.UU| U.UU| U.UU| 

Rs. 

56800 


Mill.Rs. 

■t a3 -*-x 

437.36 

aool | aool | 0.001 

10 Rs. 

Mill.Rs. 



0.00 

0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 



10 3 Rs. 



Mill.Rs. 

0.00 

0.00 

0.00 

aool 

0.00 

0.00 

0.00 

Mill.Rs. 

Mill.Rs. 








Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Mill.Rs. 

1358.18 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 






























































































































































































































































































































































































































































































































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SltluV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

. 4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

13.58 

13.58 1 13.58 1 13.58 1 13.58| 13.58| 13.58 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

6.75 

6?75l 6?75l 6?75l 6?75l 6?75l 6?75 

Annual O&M Costs of Pumps 

Annual Cost 

Annual Pnpro'v Costs tRasod on wtd moan^ 

% 

5.00 



0.00 

(tool o!oo] (tool (tool (tool (too 

iVll 11 LICll .L/llVlg V Ull W LU. JLIIV^CIII j 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.47 


Mill.Rs 

8.16 

7.98| 1 . 98l 7.81 1 7Ji"| ll&\ 7356 

Rs./m 3 



Mill.Rs 

0.00 

(tool (tool (tool (tool (tool (too 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

AHHitirvnQl AnmiQl Cnctc 

Mill.Rs 

Mill Rq 

8.16 

7.98 

7.98 

7.81 

7.8l1 

7.66 

7.66 








/VUUlllUIlcll /YllllUdJ. 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

28.49 

28.30 

28.30 

28.14 

28.14 

27.99 

27.99 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 







































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Andheri Project 


Weights of Dependability Levels 
Dependability, % 90 75 

Weight 0.180 0.280 

50 

0.260 

25 

0.280 

0 


New 

Chambal 

Baran 

No 




2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

7700 

7700 

7700 

7700 

7700 

7700 

7700 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66] 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00" 

75.00 

75.00 

75.66 

75.00 

75.00 

oiuss uvv avanauic wmiuui riujcui 

Gross SW on farm Dependability 90% 

Mm /yr 
Mm 3 /yr 

0.2 1 

16.26 

16.26 

16.26 

16.26 

16.26 

16.26 

16.26 

Dependability 75% 

Mm 3 /yr 

24.23 

23.97 

23.97 

23.47 

23.47 

22.96 

22.96 

Dependability 50% 

Mm 3 /yr 

24.23 

23.97 

23.97 

23.47 

23.47 

22.96 

22.96 

Dependability 25% 

Mm 3 /yr 

24.23 

23.97 

23.97 

23.47 

23.47 

22.96 

22.96 

Dependability 90% 

Mm 3 /yr 

14.67 

14.36 

14.36 

14.17 

14.17 

14.03 

14.03 

Dependability 75% 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Dependability 50% 

MmVyr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Dependability 25% 

Mm 3 /yr 

17.96 

17.54 

17.54 

17.15 

17.15 

16.80 

16.80 

Firm GW forKharif 


MmVyr 

MmVyr 

14.67 

14.36 

_J4.3_6_ 

14.17 

14.17 

14.03 

___14.03_ 

vv eigineu ivictui mum amiuai uvv ouppiy 

Max. Annual Pumping Supply Capacity 

MmVyr 

n.a. 

34.28 

n.a. 

34.28 

n.a. 

34.28 

n.a. 

34.28 

n.a. 

34.28 

n.a. 

34.28 

n.a. 

34.28 

Peak Montn (jW Supply Uapaciy 


Mm /mo. 

6.86 

b. CMLP 

6.86 

Results 

6.86 

6.86 

6.86 

6.86 

6.86 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

262.20 

292.39 

292.39 

346.17 

346.17 

381.70 

381.70 

CMLP Irrig. Intensity Dependability 90% 

% 

100.83 

99.82 

99.82 

95.67 

95.67 

92.07 

92.07 

Dependability 75% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 50% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 25% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Weighted Mean 

% 

120.65 

120.47 

120.47 

119.72 

119.72 

119.07 

119.07 

CMLP GW Use Dependability 90% 

% 

47.42 

46.89 

46.89 

46.57 

46.57 

46.31 

46.31 

Dependability 75% 

% 

46.03 

44.91 

44.91 

43.86 

43.86 

42.92 

42.92 

Dependability 50% 

% 

44.14 

42.96 

42.96 

41.85 

41.85 

40.85 

40.85 

Dependability 25% 

% 

43.90 

42.70 

42.70 

41.57 

41.57 

40.56 

40.56 

VIII. Data for Present Value Assessment 


Investmen 









Period 

t 

Operation 

Lngth 

Start 


Rate of Interest: 

10 .00% 


Completed 

Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





2040 

2030 

2030 

2050 

20 

20 " 





2060 

2050 

2050 

2070 

20 

40 












































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 | 2040 | 2060 

With 

Further Development 

Plan 

With 

Without 

With 1 

Vithout 

With > 

Vithout 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 
Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

Mill.Rs./yr 

157.59 

186.08 

157.59 

185.90 

157.59 

'"""l85"90” 

157.59 

"""18573 

157.59 

185.73 

157.59 

185.58 

157.59 

""785.58 

Mill.Rs./yr 

151.00 

151.00 

151.00 

151.00 

151.00 

151.00 

151.00 

Mill.Rs./yr 

178.92 

178.73 

178.73 

179.13 

179.13 

178.98 

178.98 

Mill.Rs./yr 

262.20 

292.39 

292.39 

346.17 

346.17 

381.70 

381.70 

Mm /yr 

_30-12 _ 

_29.67 _ 

29.67 

29.09 

29.091 

28.54 

28.54 

Mm 3 /yr 

40.16 

39.56 

39.56 

____38.7_8___ 

_38.78 __ 

___3_8_.05 __ 

_38.05 

Wtd Mean Surface WS to Priority Sectors 

Mm'Vyr 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6 . Project Capital Costs 

7. Irrigation allocated Project Costs 

8 . Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit r 

With 

initial 

)evelopm d 
ent 

With all 

further 

evelopme 

nts 


Mm 3 

353.35 

353.35 

Mm 3 

333.41 

333.41 

Mm 3 

19.93 

19.93 

Mill.Rs. 

Mill.Rs. 

2884.72 

1853.30 

2884.72 

1853.30 

Mill.Rs. 

Mill.Rs. 

1570.76 

1782.69 

1570.76 

1782.69 

Mill.Rs. 

Mill.Rs. 

1505.01 

1102.03 

1505.01 

1102.03 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 

% 

Rs/ha 

5.24 

5.6 

195456 

1.62 

5.24 

5.6 

195456 

1.62 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.73 

1.73 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 






























































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 

Project Name: Chambal-Jaisamand (Alwar) Lift Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 


Aquifer Category 


A 

Project Type: 

River Basin: 

District: 

New 

Reference Document: 
Linked to Project(s): 

Name(s): 



Chambal 

AlwarBhartpur 



Groundwater Potential Zone (PZ) 

Unintercepted Catchment Area, km 2 

Designed Live Storage, Mm 3 

tpur 


Code(s): 




conditional on rroject: 

Code: 



Designed Dead Storage, Mm 3 



Name: 



II. Priority Water Demands (inside the project command area), Gross 
(irrigation demand is computed by the CMLP model) 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities From SW 

Mm 3 /yr 








From GW 

Mm 3 /yr 








Towns From SW 

Mm 3 /yr 


From GW 

Mm 3 /yr 








Villages From SW 

Mm 3 /yr 








(incl. in Towns) From GW 

Mm 3 /yr 

3.54 

7.29 

7.29 

9.14 

9.14 

10.25 

10.25 

Industries, Power Plants From SW 

Mm 3 /yr 








From GW 

Mm 3 /yr 








Livestock From SW 

Mm 3 /yr 








(incl. in Towns) From GW 

Mm 3 /yr 

1.70 

1.88 

1.88 

2.24 

2.24 

2.60 

2.60 

Other From SW 

Mm 3 /yr 

_ 

1_J 

1 _1 

1_1 

1_J 

1_J 

1 _ 

From GW 

Mm 3 /yr 


Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

40,950 

40,950 

40,950 

40,950 

40,950 

40,950 

40,950 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 




Further Development 


Unit 


With 

Without 

With 

Without 

With 

Without 


a. 

Surface Water 






Catchment Yield: Mean 

Mm 3 /yr 

4380.21 

4380.21 

4380.21 

4380.21 

4380.21 

4380.21 

4380.21 

Dependability 90% 

Mm 3 /yr 

676.06 

676.06 

676.06 

676.06 

676.06 

676.06 

676.06 

Dependability 75% 

Mm 3 /yr 

2406.47 

2406.47 

2406.47 

2406.47 

2406.47 

2406.47 

2406.47 

Dependability 50% 

Mm 3 /yr 

5152.28 

5152.28 

5152.28 

5152.28 

5152.28 

5152.28 

5152.28 

Dependability 25% 

Mm 3 /yr 

9286.04 

9286.04 

9286.04 

9286.04 

9286.04 

9286.04 

9286.04 

Weighted Me 

Losses from Reservoir Annual 

During the Rabi Season 

Mm 3 /yr 

% 

% 

4735.19 

16.20 

7.42 

4735.19 

4735.19 

4735.19 

4735.19 

4735.19 

4735.19 

Reservoir Siltation Per kn 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 

Planned Storage Capacity Increase 

Effective Storage (or Lift Capacity) 

m 3 /yr 

Mm 3 /yr 

Mm 3 

% 

218.00 

o.ooj 

45 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 

Mm 3 

107.22 

107.22 

107.22 

107.22 

107.22 

107.22 

107.22 

























































































































































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


0 


10 


30 


50 


Unit 


With 

Plan 


With 


Further Development 


Without 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total SW for lrrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on FarnrWeighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mrrr/yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


% 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


Pump 


Discharge! 
Flead 
Hours per Year 


% 

Mm 3 /mo 

m 3 /s 


Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm/yr 


277.43 


0.00_ 

338.33 

338.33 

338.33 

75.00 

”75.00 


277.43 


208.07 

”’ 0.00 


253.75 

253.75 


253.75 

508.11 


0.00 

619.65 


619.65 

619.65 


25 

84.58 


4627.97 


568.84 

2299.25 


5045.06 

9178.82 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 

338.33 

338.33 

338.33 

75.00 

”75.06' 


208.07 

0.00 


253.75 

253.75 


253.75 

508.11 


0.00 

619.65 


619.65 

619.65 


25 

84.58 


4627.97 


568.84 

2299.25 


5045.06 

9178.82 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


277.43 


338.33 


338.33 


338.33 


208.07 


253.75 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


277.43 


75.00 


75.00 


0.00 

338.33 

338.33 

338.33 

75.00 

”75.00 


0.00 


253.75 


253.75 


508.11 


0.00 


619.65 


619.65 


619.65 


208.07 

0.00 


253.75 

253.75 


_253._7_5_ 

508.Il" 


0.00 

619.65 


619.65 

619.65 


84.58 


25 


25 

84.58 


0.00 


0.00 


0.00 


0.00 


4627.97 


568.84 

2299.25 


5045.06 

9178"82 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


4627.97 


568.84 

2299.25 


5045.06 


178.82 


0.00 

0.00 


0.00 

0.00 


0.00 

0.00 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 


277.43 


338.33 


338.33 


338.33 


208.07 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


277.43 


75.00 


75.00 


0.00 

33833 

338.33 

338.33 

75.00 

’75’d6 


0.00 


253.75 


253.75 


253.75 


508.11 


0.00 


619.65 


619.65 


619.65 


208.07 


253.75 


253.75 


0.00 


253.75 


508.11 


0.00 


619.65 


619.65 
61 d 65 


84.58 


25 


25 

84.58 


0.00 


0.00 


0.00 


0.00 


4627.97 


568.84 

2299.25 


045.06 

178.82 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 


4627.97 


568.84 


2299.25 


5045.06 


9178.82 


0.00 

odd' 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


77.43 


0.00 


338.33 


338.33 


338.33 


208.07 


75.00 


75.00 


0.00 


253.75 


253.75 


253.75 


508.11 


0.00 


619.65 


619.65 


619.65 


___2_5_ 

84.58 


0.00 

"odd 


0.00 

’odd 


4627.97 


568.84 


2299.25 


5045.06 


9178.82 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 

odd 


0.00 




































































































































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

b. Groundwater 

Normalized Natural Replenishment 

Mining Potential 

Artificial Recharge Weighted 1 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

-Total ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Return Flows: ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

67.11 

67.11 

67.11 

67.11 

67.11 

67.11 

67.11 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Mm 3 /yr 

86.00 

86.00 

86.00 

86.00 

86.00 



86.00 

86.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 



0.00 

0.00 

Mm 3 /yr 

104.88 

104.88 

104.88 

104.88 

104.88 



104.88 

104.88 

Mm 3 /yr 

104.88 

104.88 

104.88 

104.88 

104.88 



104.88 

104.88 

Mm 3 /yr 

104.88 

104.88 

104.88 

104.88 

104.88 



104.88 

104.88 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Mm 3 /yr 

12.37 


11.59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

12.37 


11.59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

12.37 


11.59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

12.37 


11 59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

12.37 


11.59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

98.38 


97.59 

97.59 

97.15 

97.15 


96.85 

96.85 

Mm 3 /yr 

12.37 


11.59 

11.59 

11.15 

11.15 


10.85 

10.85 

Mm 3 /yr 

117.26 

116.47 

116.47 

116.03 

116.03 

115.73 

115.73 

Mm 3 /yr 

117.26 

116.47 

116.47 

116.03 

116.03 

115.73 

115.73 

Mm 3 /yr 

117.26 

116.47 

116.47 

116.03 

116.03 

115.73 

115.73 

% 

30 

28 

28 

24 

24 

20 

20 

% 

10 

10 

10 

10 

10 

10 

10 

Mm 3 /yr 

0.48 

0.83 

0.83 


1.03 

1.03 

1.17 

1.17 

Mm 3 /yr 

0.48 

0.83 

0.83 


1 03 

1.03 

1.17 

1.17 

Mm 3 /yr 

0.48 

0.83 

0.83 


1 03 

1.03 

1.17 

1.17 

Mm 3 /yr 

0.48 

0.83 

0.83 


1.03 

1.03 

1.17 

1.17 

Mm 3 /yr 

0.48 

0.83 

0.83 


1.03 

1.03 

1.17 

1.17 

Mm 3 /yr 

98.85 

98.43 

98.43 

98.18 

98.18 

98.02 

98.02 

Mm 3 /yr 

12.85 

12.42 

12.42 

12.18 

12.18 

12.02 

12.02 

Mm 3 /yr 

117.73 

117.30 

117.30 

117.06 

117.06 

116.90 

116.90 

Mm 3 /yr 

117.73 

117.30 

117.30 

117.06 

117.06 

116.90 

116.90 

Mm 3 /yr 

117.73 

117.30 

117.30 

117.06 

117.06 

116.90 

116.90 

Mm 3 /yr 

160.72 

156.37 

156.37 

153.91 

153.91 

152.28 

152.28 

Mm 3 /yr 

74.72 

70.37 

70.37 

67.91 

67.91 

66.27 

66.27 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

160.72 

156.37 

156.37 

153.91 

153.91 

152.28 

152.28 

Mm 3 /yr 

74.72 

70.37 

70.37 

67.91 

67.91 

66.27 

66.27 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

MmVyr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 



























































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Area to be Drained 

mm/yr 

392 

382 

382 

376 

376 

372 

372 

mm/yr 

182 

172 

172 

166 

166 

162 

162 

mm/yr 

439 

428 

428 

422 

422 

418 

418 

mm/yr 

439 

428 

428 

422 

422 

418 

418 

mm/yr 

439 

428 

428 

422 

422 

418 

418 

10 3 m 3 /yr 

33.11 



8580 

8580 

8580 

8580 

8580 

8580 

8580 


















u 

u 

u 


u 

u 

u 

MrnVyr 

284.08 

284.08 

284.08 

284.08 

284.08 

284.08 

284.08 

0/ 

20 




Mm 3 /mo 

56.82 

56.82 

56.82 

56.82 

56.82 

56.82 

56.82 

ha 








c. Total W 

ater A v 

a i 1 a b 1 e 1 

for Irrig 

a t i o n , O 

n F a r m 






2010 

2020 2040 2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted 1 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Depth ted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

368.80 

364.44 

364.44 

361.98 

361.98 

360.35 

360.35 

Mm 3 /yr 

74.72 

70.37 

70.37 

67.91 

67.91 

66.27 

66.27 

Mm 3 /yr 

433.35 

429.00 

429.00 

426.54 

426.54 

424.90 

424.90 

Mm 3 /yr 

433.35 

429.00 

429.00 

426.54 

426.54 

424.90 

424.90 

Mm 3 /yr 

433.35 

429.00 

429.00 

426.54 

426.54 

424.90 

424.90 

mm/yr 

901 

890 

890 

884 

884 

880 

880 

mm/yr 

182 

172 

172 

166 

166 

162 

162 

mm/yr 

1058 

1048 

1048 

1042 

1042 

1038 

1038 

mm/yr 

mm/yr 

1058 

1048 

1048 

1042 

1042 

1038 

1038 








1058 

1048 

1048 

1042 

1042 

1038 

1038 


IV. Rt 

^claimal 

) 1 e S e w a 

ige 





From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

5 

20 

20 

35 

35 

60 

60 

MrnVyr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

mm 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


L Investments and Costs (in year 2010 terms) 

Investments 

1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 

- Total 

4. Discharge Main Per m 3 /sec 

- Total 

5. Irrigation Systems Per ha 

Total 

7. Well Construction Per Well 

Total 

8. Pumps for wells Per Well 

Total 

9. Pumps on canals Total 

10. Drainage System Per ha 

Total 

Total Investment Cost 

Rs./m 3 



Mill.Rs. 


0.00 


0.00 


0.00 


Mill.Rs. 

10 3 Rs. 

3109.81 







Mill.Rs. 

2544.39 

0.00 

0.00 

0.00 


Mill.Rs. 



Mill.Rs. 

0 00 

0 00 

0 00 

0 00 












Rs. 



Mill.Rs. 

10 3 Rs. 

n nn 

n nn 


n nn 


n nn 


U.UU 

U.UU 


U.UU 


U.UU 


Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10 s Rs. 



Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mill.Rs. 

Mill Rs 

550 







1 V 11 11 • 1 \j • 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Mill.Rs. 

6204.24 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 



































































































































































































































































































































































































































































































































































































































































































































2010 

2020 

2040 

2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


>n Period (for economi< 

- study) 



Years 

Years 

100 

"Too 


4 

_____ 








Years 

Years 

25 

"Too 


4 

_____ 








- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

31.10 

31.10 

31.10 31.10 

31.10 31.10 

31.10 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

35.87 

35.87 

35.87 

35.87 

35.87 

35.87 

35.87 

Annual O&M Costs of Pumps 

Annual Cost 

Annual Fnprov C 'nQtQ tRacprl nn \A/trl mpanl 

% 

5.00 



154.72 

154.72 

154.72 154.72 

154.72 154.72 

154.72 

M1 II 1U Cl 1 LlIvTl^y LUjIj y DcJ j t. U Ul 1 W LU . 1 II t. d 1 1 J 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.54 


Mill.Rs 

86.79 

84.44 

84.44 

83.11 

83.11 

82.23 

82.23 

Rs./m 3 

2.09 


Mill.Rs 

579.83 

579.83 

579.83 579.83 

579.83 579.83 

579.83 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

l\/lill Dr 

666.62 

664.27 

664.27 

662.94 

662.94 

662.06 

662.06 

Additional Annual Costs 

Total O&M Cost (excl. capital costs) 

IVI III. KS 

Mill.Rs 

888.31 

885.96 

885.96 

884.63 

884.63 

883.75 

883.75 

VI. Implementation 


Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 


Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 


















































































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Chambal-Jai 

0 

New 

Chambal 

AlwarBhartp 

Yes 

samand (Alwar) Lift Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

>ur Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 2040 2060 

With 

Plan 

Further Development 

With 

Without With 

Without With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 

GW On-Farm Irrigation Efficiency 


ha 

40950 

40950 

40950 

40950 

40950 

40950 

40950 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW for Kharif 

Weighted Mean multi annual GW Supply 

Mm 3 /yr 

f. 1 07 


01 . 0 / 


Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 








Mm 3 /yr 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

Mm 3 /yr 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

Mm 3 /yr 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

Mm 3 /yr 

74.72 

70.37 

70.37 

67.91 

67.91 

66.27 

66.27 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

179.60 

175.25 

175.25 

172.79 

172.79 

171.16 

171.16 

Mm 3 /yr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

Mm 3 /yr 

160.72 

156.37 

156.37 

153.91 

153.91 

152.28 

152.28 

Max. Annual Pumping Supply Capacity 

Peak Month GW Supply Capaciy 


Mm 3 /yr 

284.08 

284.08 

284.08 

284.08 

284.08 

284.08 

284.08 

Mm 3 /mo. 

56.82 

56.82 

56.82 

56.82 

56.82 

56.82 

56.82 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

1695.41 

1776.17 

1776.17 

1934.41 

1934.41 

2111.48 

2111.48 

% 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

% 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

% 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

% 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

% 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

166.67 

% 

38.72 

38.72 

38.72 

38.72 

38.72 

38.72 

38.72 

% 

13.75 

13.75 

13.75 

13.75 

13.75 

13.75 

13.75 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

VIII. Data for Present Value Assessment 

Period 

Investment 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 

1 

|Rate of Interest: 10.00% 

Start 

End 



2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5 

2040 

2030 

2030 

2050 

20 

20 

2060 

2050 

2050 

2070 

20 

40 




































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

With 

Plan 

2020 

2040 

2060 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Mill.Rs./yr 

756.38 

756.38 

756.38 

756.38 

756.38 

756.38 

756.38 

Mill.Rs./yr 

1644.69 

1642.34 

1642.34 

1641.01 

1641.01 

1640.13 

1640.13 

Mill.Rs./yr 

756.38 

756.38 

756.38 

756.38 

756.38 

756.38 

756.38 

Mill.Rs./yr 

1644.69 

1642.34 

1642.34 

1641.01 

1641.01 

1640.13 

1640.13 

Mill.Rs./yr 

1695.41 

1776.17 

1776.17 

1934.41 

1934.41 

2111.48 

2111.48 

Mm 3 /yr 

276.60 

273.33 

273.33 

271.49 

271.49 

270.26 

270.26 

Mm 3 /yr 

Mm 3 /yr 

368.80 

0.00 

364.44 

0.00 

364.44 

0.00 

361.98 

0.00 

361.98 

0.00 

360.35 

0.00 

360.35 

0.00 


Annuity Capital Cost 
Annuity Total Project Cost 
Irrigation allocated Annuity Capital Cost 
Irrigation allocated Annuity Project Cost 
Wtd. Mean Irrigation Benefit 
Wtd.Mean net Irrigation water supply 
Wtd.Mean gross Irrigation WS on farm 
Wtd Mean Surface WS to Priority Sectors 


X. Present Value 


1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit 

With initial 
Developme 
nt 

With all 

further 

developme 

nts 

Mm 3 


3028.42 


3028.42 

Mm 3 


3028.42 


3028.42 

Mm 3 


0.00 


0.00 

Mill.Rs. 


17660.55 


17660.55 

Mill.Rs. 


16376.29 


16376.29 

Mill.Rs. 


7538.95 


7538.95 

Mill.Rs. 


16376.29 


16376.29 

Mill.Rs. 


7538.95 


7538.95 

Mill.Rs. 


1284.26 


1284.26 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 3 

5.41 

5.41 

% 

Rs/ha 

0.0 

0.0 

184101 

184101 

- 

1.08 

1.08 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.17 

1.17 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 
















































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Chambal - Panchana Lift Project 


I. Water Resources Information System (WRIS) Data 


WRIS Project Code: 


Aquifer Category 

B 

Project Type: 

River Basin: 

New 

Chambal 

Reference Document: 


District: 

Karoli 

Linked to Project(s): 

Name(s): 


Groundwater Potential Zone (PZ) 

Karoli 

Code(s): 


Unintercepted Catchment Area, km 2 


Conditional on Project: 


Designed Live Storage, Mm 3 


Code: 


Designed Dead Storage, Mm 3 


Name: 



II. Priority Water Demands (inside the project command area), Gross 


Planning Stag< 

2 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

14.16 

14.16 

14.16 

14.16 

14.16 

14.16 

14.16 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

MmVyr 

0.25 

0.52 

0.52 

0.68 

0.68 

0.73 

0.73 

Industries, Power Plants 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock 

From SW 

MmVyr 








(incl. in Towns) 

From GW 

MmVyr 

0.17 

0.18 

0.18 

0.21 

0.21 

0.25 

0.25 

Other 

From SW 

MmVyr 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 


From GW 

MmVyr 

0.000 

0.000 

0.000 

0.000 

0.000 

0.010 

0.002 

Commited SW Export 

MmVyr 








Cultivable Command Area (CCA) 

ha 

3,135 

3,135 

3,135 

3,135 

3,135 

3,135 

3,135 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Unit 


Further Development 


With | Without | With | Without | With | Without 


a. Surface Water 


Catchment Yield: 

Mean 

MmVyr 

4375.78 

4375.78 

4375.78 

4375.78 

4375.78 

4375.78 

4375.78 


Dependabihty 90% 

MmVyr 

837.89 

837.89 

837.89 

837.89 

837.89 

837.89 

837.89 


Dependability 75% 

MmVyr 

2479.09 

2479.09 

2479.09 

2479.09 

2479.09 

2479.09 

2479.09 


Dependabihty 50% 

MmVyr 

5106.77 

5106.77 

5106.77 

5106.77 

5106.77 

5106.77 

5106.77 


Dependability 25% 

MmVyr 

9079.38 

9079.38 

9079.38 

9079.38 

9079.38 

9079.38 

9079.38 


Weighted Me 

MmVyr 

4714.95 

4714.95 

4714.95 

4714.95 

4714.95 

4714.95 

4714.95 

Losses from Reservoir 

Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation 

Per kn 

mVyr 

218.00 







- Catchment Total 


MmVyr 

0.00 







- Cumulated Siltation 

1 

Mm 3 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

28.01 

28.01 

28.01 

28.01 

28.01 

28.01 

28.01 


























































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


13.85 


75.00 

’’75.06' 


75.00 

’75.00' 


75.00 


75.00 


10.39 


10.39 


10.39 


10.39 


10.39 


331.34 


331.34 


331.34 


331.34 


331.34 


10.39 


10.39 


10.39 


10.39 


10.39 


.75.00 

”75:60 


75.00 


75.00 


..75.00. 

’75.bo' 


.75.00 

”75.06 


10.39 


10.39 


10.39 


10.39 


10.39 


331.34 

33134 


331.34 

’33T34 


331.34 

33L34 


331.34 

"33T34 


25 


331.34 

'”’25 


331.34 

25 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


331.34 

33T34 


331.34 

”337.34 


331.34 

3304 


331.34 

”337.34 


331.34 
”25 


331.34 

25 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


10.39 


331.34 

337.34 


331.34 

”337734 


331.34 

337.34 


331.34 

’337.34 


331.34 
.25 


331.34 

25: 


3.46 


3.46 


3.46 


3.46 


3.46 


3.46 


3.46 


0.00 


0.00 


0.00 


0.00 

”67)’o’ 


0.00 

Too 


0.00 

’’o’.’o’o 


_46_8_6_._94 

809.88 


:_46_86.94 

809.88 


__ oqo 

4686.94 


2451.08 

5078.76 


2451.08 

5078.76 


__809.88 

2451.08 


_4686.94 

809.88 


___q.qq 

4686.94 


905U37 

14.16 


: _905E37 

14.16 


__5078.76 

9051.37 


2451.08 

5078.76 


2451.08 


..4686.94 

809.88 


...q.oq 

4686.94 


J4.16 

14.16 


14.16 

14.16 


14.16 

14.16 


_905_1.37_ 

14.16 


.5078.76 

9051.37 


2451.08 

5078.76 


..809.88 

2451.08 


14.16 

14.16 


14.16 

14.16 


14.16 

14.16 


.14.16 

14.16 


14.16 

14.16 


_ 905_1_._37 
14.16 


.5078.76 

9051.37 


q.oq 

0.00 


q.oq 

0.00 


14.16 

0.00 


14.16 

14.16 


14.16 

14.16 


.1446 

14.16 


14.16 

14.16 


q.oq 

0.00 


q.qq 

0.00 


q.oq 

0.00 


qqo 

0.00 


14.16 

0.00 


14.16 

14.16 


.1446 

14.16 


q.oq 

0.00 


q.qq 

0.00 


q.oq 

"o'oo 


.qqq 

0.00 


oqo 

0.00 


q.qq 

0.00 


14.16 

0.00 


q.qq 

0.00 


q.qq 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

Too 


q.qq 

0.00 


q.qq 

0.00 


q.qq 

0.00 


q.qq 

0.00 


oqo 

oqo 

0.00 


oqo 

0.00 


oqo 

0.00 


.q.qq 

0.00 


oqo 

0.00 


oqo 

oqo 

0.00 


.q.qq 

0.00 


.q.oq 

"q.oq 

q.qq 

q.qq 

0.00 


q.qq 

0.00 


q.qq 

0.00 



























































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 
Artificial Recharge Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total 


hted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


2.17 


0.00 


20.00 


16.00 


4.29 

4.29 

4.29 

4.29 

4.29 

20 . 00 ' 


0.35 


0.35 


0.35 


0.35 


0.35 


4.64 


4.64 


4.64 


4.64 


4.64 


2.17 


0.00 


20.00 


16.00 


4.29 

4.29 

4.29 

4.29 

4.29 

20.00 


0.29 


0.29 


0.29 


0.29 


0.29 


4.59 


4.59 


4.59 


4.59 


4.59 


2.17 

Logo 

Logo 

___0.00_ 

___0.00_ 

___0.00 

0.00 

"moo 


16.00 


30 


__10 

3.31 

3.31 

3.31 

3.31 

3.31 

7.95 

7.95 

7.95 

7.95 

7.95 

9.70 

970 

9.70 

9.70 

9.70 

9.70 

9.70 

9/70 

9.70 

9.70 


28 


JO 

3.16 

3.16 

3.16 

3.16 

3.16 

7.75 

7.75 

7.75 

775 

7.75 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 


4.29 

4.29 

4.29 

4.29 

4.29 

moo" 


0.29 


0.29 


0.29 


0.29 


0.29 


4.59 


4.59 


4.59 


4.59 


4.59 


28 


..JO 

3.16 

3J6 

3.16 

3.16 

3.16 

775 

775 

775 

775. 

.7.75 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

9.22 

972 


2.17 

0.00 


20.00 


16.00 


4.29 

4.29 

4.29 

4.29 

4.29 

moo 


0.26 


0.26 


0.26 


0.26 


0.26 


4.55 


4.55 


4.55 


4.55 


4.55 


2.17 
_ 0.00 
__0.00 
_ 0.00 
__0.00 
__0.00 
0.00 
" 20.00 


16.00 


24 


... 19 . 

2.82 

2.82 

2.82 

2.82 

2.82 

737 

131. 

131. 

7.37 

131. 

8.65 

_8.6_5_ 

8^65 

8.65 

8.65 

8.65 

8.65 

8.65 

_8.6_5_ 

8.65 


4.29 

4.29 

4.29 

4.29 

4.29 

20.00 


0.26 


0.26 


0.26 


0.26 


0.26 


4.55 


4.55 


4.55 


4.55 


4.55 


2.17 

0.00 


20.00 


16.00 


4.29 

4.29 

4.29 

4.29 

4.29 

moo' 


0.24 


0.24 


0.24 


0.24 


0.24 


4.53 


4.53 


4.53 


4.53 


4.53 


24 


.. 19 . 

2.82 

2.82 

2.82 

2.82 

2.82 

7.37 

737 

7.37 

7.37 

737 

8.65 

_8_.65 

_8_ l 65 

8.65 

_8_ l 65 

_8_ l 65 

8.65 

8.65 

8.65 

8.65 


20 


_J0 

2.45 

2.45 

2.45 

2.45 

2.45 

6.98 

6.98 

6.98 

6.98 

6.98 

8.16 

16 

16 

16 

16 

16 

16 

16 

16 

16 


2.17 
_ 0.00 
_ 0.00 
_ o.oo 
__o_.qq 
_ o.oo 
o.oo 
"moo 


16.00 


4.29 

4.29 

4.29 

4.29 

4.29 

20.00 


0.24 


0.24 


0.24 


0.24 


0.24 


4.53 


4.53 


4.53 


4.53 


4.53 


20 


JO 

2.45 

2.45 

2.45 

2.45 

2.45 

6.98 

6.98 

6.98 

6.98 

6.98 

8.17 

8.17 

17 

J7 

J_7 

J_7 

17 

17 

17 

17 































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

mm/yr 

mm/yr 

mm/yr 

309 

309 

309 

294 

294 

294 

294 

294 

294 

276 

276 

276 

276 

276 

276 

260 

260 

260 

261 

261 

261 

mm/yr 

mm/yr 

10 3 m 3 /yr 

309 

309 

23.28 

294 

294 

294 

294 

276 

276] 

276 

276 

260 

260 

261 

261 

Mm 3 /yr 

% 

870 

6 

870 

6 

870 

0 

870 

0 

870 

a 

870 

6 

870 

6 

20.25 

20 

20.25 

20.25 

20.25 

20.25 

20.25 

20.25 

Area to be Drained 

c. Total W 

Mm'/mo 

ha 

a t e r Avi 

4.05 

a i 1 a b 1 e 

4.05 

for I r ri 

4.05 

g a t i o n , 

4.05 

On Fan 

4.05 

m 

4.05 

4.05 



2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

20.09 

19.61 

19.61 

19.04 

19.04 

18.55 

18.56 


Dependability 90% 

Mm 3 /yr 

20.09 

19.61 

19.61 

19.04 

19.04 

18.55 

18.56 


Dependability 75% 

Mm 3 /yr 

20.09 

19.61 

19.61 

19.04 

19.04 

18.55 

18.56 


Dependability 50% 

Mm 3 /yr 

20.09 

19.61 

19.61 

19.04 

19.04 

18.55 

18.56 


Dependability 25% 

Mm 3 /yr 

20.09 

19.61 

19.61 

19.04 

19.04 

18.55 

18.56 

Depth 

ited Mean 

mm/yr 

641 

625 

625 

607 

607 

592 

592 


Dependability 90% 

mm/yr 

641 

625 

625 

607 

607 

592 

592 


Dependability 75% 

mm/yr 

641 

625 

625 

607 

607 

592 

592 


Dependability 50% 

mm/yr 

641 

625 

625 

607 

607 

592 

592 


Dependability 25% 

mm/yr 

641 

625 

625 

607 

607 

592 

592 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.54 

2.21 

2.21 

4.00 

4.00 

7.08 

7.08 

Annual Irrigation Depth 

mm 

17.37 

70.57 

70.57 

127.49 

127.49 

225.84 

225.84 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 









Total 

Mill.Rs. 


0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 

526.14 







3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

413.14 

aool 

1 1 

aool 

1 1 

aool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

1183.05 

aool 

1 1 

1 0,001 1 

0.001 

1 

5. Irrigation Systems 

Per ha 

Rs. 




Total 

Mill.Rs. 


aool 

1 1 

1_MO]1 

aool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

aool 

aool 

aool 

aool 

aool 

0.00 

8. Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

2122.33 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

































































































































































































































































































2010 

2020 

2040 | 2060 



With 

Lurther Development 

Depreciation Period 
- Storage and Other Civil Works 

Unit 

Years 

Plan 

___100 

With 

Without 

Constructs 

4 

With | Without | With | Without 

in Period (for economic study) 


- Tube Wells, Pumps, Accessories 

- Drainage Works 


Years 

Years 


25 

Too 


Annual u&ivi costs on iNew civil works 

- Percentage of Investment 
Annual Cost 

% 

Mill.Rs 

1.00 

17.09 

17.091 

17.091 

17.091 

17.091 

17.091 

17.09 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 



Mill.Rs 

2.75 

c on 

2.751 

2.751 

2.751 

2.751 

2.751 

2.75 

Annual O&M Costs of Pumps 

Annual Cost 

Annual Inni^rmf rm wtrl mpan^ 

/0 

J.UU 

20.66 

20.661 

20.661 

20.661 

20.661 

20.661 

20.66 


Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 


Rs./m 3 

0.51 


Mill.Rs 

4.95 

4~70l 4~70l 4TT| 4TT| 4461 447 

Rs./m 3 

1.19 


Mill.Rs 

16.48 

16.481 16.481 16.481 16.48| 16.48| 16.48 


Mill.Rs 


0.00 


0.00 


0.00 


Total Average Energy Cost 


Mill.Rs 


21.43 


21.18 


21.18 


20.89 


20.89 


20.64 


20.65 


Additional Annual Costs 


Mill.Rs 


Total O&M Cost (excl. capital costs) 


Mill.Rs 


61.92 


61.68 


61.68 


61.39 


61.39 


61.14 


61.14 


VI. Implementation 


Earliest Possible Completion Year 
Latest Planned Completion Year 


2014 


2060 


Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 

































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Chambal - 

3 anchana Lift Project 

Weights of Denendabilitv Levels 
Dependability, % 90 75 

Weight 0.180 0.280 

50 

0.260 

25 

0.280 

0 

New 

Chambal 

Karoli 

No 





2010 

2020 

2040 

2060 





With 

Further Development 




Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

3135 

3135 

3135 

3135 

3135 

3135 

3135 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66 

75.00 

75.00 

oiuss uvv avanauic wmiuui riujcui 

Gross SW on farm Dependability 90% 

Mm /yr 
Mm 3 /yr 

1.75 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 


Denendabilitv 75% 

Mm 3 /yr 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 












Dependability 50% 

Mm 3 /yr 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 


Dependability 25% 

Mm 3 /yr 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 

10.39 


Dependability 90% 

Mm 3 /yr 

9.70 

9.22 

9.22 

8.65 

8.65 

8.16 

8.17 


Dependability 75% 

Mm 3 /yr 

9.70 

9.22 

9.22 

8.65 

8.65 

8.16 

8.17 


Dependability 50% 

MmVyr 

9.70 

9.22 

9.22 

8.65 

8.65 

8.16 

8.17 


Dependability 25% 

Mm 3 /yr 

9.70 

9.22 

9.22 

8.65 

8.65 

8.16 

8.17 

Firm GW forKharif 



MmVyr 

MmVyr 

9.70 

___9.22_ 

___9.2_2_ 

8.65 

8.651 

8.16 

8.17 

vveigineu mean mum annual uvv ouppiy 

Max. Annual Pumping Supply Capacity 

MmVyr 

n.a. 

20.25 

n.a. 

20.25 

n.a. 

20.25 

n.a. 

20.25 

n.a. 

20.25 

n.a. 

20.25 

n.a. 

20.25 

Peak Month GW Supply Capaciy 


MmVmo. 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

130.85 

137.42 

137.42 

151.01 

151.01 

165.87 

165.87 

CMLP Irrig. Intensity 

Dependability 90% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 


Dependability 75% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 


Dependability 50% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 


Dependability 25% 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 


Weighted Mean 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

CMLP GW Use 

Dependability 90% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Dependability 75% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Dependability 50% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Dependability 25% 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

VIII. Data for Present Value Assessment 



Investmen 









Period 


t 

Operation 

Lngth 

Start 


Rate of Interest: 

10.00% 



Completed 

Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





.2040. 

2030 

2030 

2056 

20 

20 





2060 

2050 

2050 

2070 

20 

40 
















































































































































































































































































































































































IX. Annual Costs and Benefits 



2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Mill.Rs./yr 

251.13 

251.13 

251.13 

251.13 

251.13 

251.13 

251.13 

Annuity Total Project Cost 

Mill.Rs./yr 

313.06 

312.81 

312.81 

312.52 

312.52 

312.27 

312.27 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

124.18 

124.18 

124.18 

124.18 

124.18 

124.18 

124.18 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

167.02 

166.77 

166.77 

185.56 

185.56 

185.31 

185.32 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

130.85 

137.42 

137.42 

151.01 

151.01 

165.87 

165.87 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Wtd Mean Surface WS to Priority Sectors 

Mm 3 /yr 

___1_5_._07 _ 

_14.70 _ 

_ J_4.70 _ 

14.28 

14.28 

13.91 

13.92 

20 09 

19 61 

19 61 

19 04 

19 04 

18.55 

18.56 

Mm 3 /yr 

14.16 

14.16 

14.16 

14.16 

14.16 

14.16 

14.16 

X. Present Value 










With 

With all 







Unit E 

initial 

further 







)evelopm d 

evelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

320.02 

320.01 






2,On farm Irrig. Supply(excl. present) 

Mm 3 

178.88 

178.88 






3. Water Supply to Priority Sectors 

Mm 3 

141.13 

141.13 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

1367.35 

1367.35 






5. Total Project Costs 

Mill.Rs. 

3118.29 

3118.29 






6. Project Capital Costs 

Mill.Rs. 

2503.07 

2503.07 






7. Irrigation allocated Project Costs 

Mill.Rs. 

1690.43 

1690.43 






8. Irrigation allocated Capital Costs 

Mill.Rs. 

1237.68 

1237.68 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

-323.09 

-323.09 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./m 

9.74 

9.74 






2. Priority Sectors Use 

% 

44.1 

44.1 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

394795 

394795 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

0.8 i 

6.81 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


0.74 

0.74 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 




























































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Dhaulpur Lift Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 

Project Type: 

River Basin: 

District: 

Groundwater Potential Zone (PZ) 

Unintercepted Catchment Area, km 2 

Designed Live Storage, Mm 3 

Designed Dead Storage, Mm 3 


Aquifer Category 

Reference Document: 

Linked to Project(s): 

Name(s): 

Code(s): 

Conditional on Project: 

Code: 

Name: 

A 

New 

Chambal 


Dholpur 


Dholpur ,Raj akhera 








II. Priority Water Demands (inside the project command area), Gross 






(irrigation demand is computed by the CMLP model) 





Planning Stag 

2 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

41.33 

41.33 

41.33 

41.33 

41.33 

41.33 


41.33 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

MmVyr 

2.73 

6.95 

6.95 

8.66 

8.66 

9.69 


9.69 

Industries, Power Plants 

From SW 

Mm 3 /yr 










From GW 

Mm 3 /yr 








Livestock 

From SW 

MmVyr 








(incl. in Towns) 

From GW 

MmVyr 

1.44 

1.59 

1.59 

1.86 

1.86 

2.15 


2.15 

Other 

From SW 

MmVyr 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 



From GW 

MmVyr 

0.001 

0.001 

0.001 

0.002 

0.002 

0.002 


0.002 

Commited SW Export 

MmVyr 








Cultivable Command Area (CCA) 

ha 

34,465 

34,465 

34,465 

34,465 

34,465 

34,465 

34,465 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 





Further Development 



Unit 


With 

Without 

With 

Without 

With 

Without 



a. 

Surface Water 






Catchment Yield: Mean 

MmVyr 

4454.91 

4454.91 

4454.91 

4454.91 

4454.91 

4454.91 


4454.91 

Dependability 90% 

MmVyr 

750.76 

750.76 

750.76 

750.76 

750.76 

750.76 

1 

750.76 

Dependability 75% 

MmVyr 

2481.17 

2481.17 

2481.17 

2481.17 

2481.17 

2481.17 


2481.17 

Dependability 50% 

MmVyr 

5226.98 

5226.98 

5226.98 

5226.98 

5226.98 

5226.98 


5226.98 

Dependability 25% 

MmVyr 

9360.74 

9360.74 

9360.74 

9360.74 

9360.74 

9360.74 


9360.74 

Weighted Me 

MmVyr 

4809.89 

4809.89 

4809.89 

4809.89 

4809.89 

4809.89 

1 

4809.89 

Losses from Reservoir Annual 


% 

16.20 








During the Rabi Season 

% 

7.42 








Reservoir Siltation 

Per kn 

mVyr 

218.00 








- Catchment Total 


MmVyr 

0.00 








- Cumulated Siltation 

1 

Mm 3 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 


Mm 3 








Effective Storage (or Lift Capacity) 


Mm 3 

74.70 

74.70 

74.70 

74.70 

74.70 

74.70 

74.70 





















































































































2010 

2020 

2040 

2060 


0 

10 

30 

50 

Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Mm 3 /yr 






0 00 




0.00 





0 00 

Mm 3 /yr 






000 




0.00 





000 

Mm 3 /yr 






OOO 




0.00 





0 00 

Mm 3 /yr 






0.00 




0.00 





0.00 

Mm 3 /yr 






0.00 




000 





0.00 

Mm 3 /yr 

33.37 



33.37 




33.37 



33.37 



33.37 



33.37 




33.37 

Mm 3 /yr 

33.37 



33.37 




33.37 



33.37 



33.37 



33.37 




33.37 

Mm 3 /yr 

33.37 

33.37 

33.37 

___7_5_.qq 



33.37 




33.37 



33.37 



33.37 



33.37 




33.37 

Mm 3 /yr 



33.37 




33.37 



33.37 



33.37 



33.37 




33.37 

Mm 3 /yr 



33.37 




33.37 



33.37 



33.37 



33.37 




33.37 

% 

_ 75.00 




75.00 

...75.00 



75.00 

___7_5.qq 




75.00 

. % 

’”’75.06 

’ ”75.00 




75.00’ 

”75’60" 



75.00 

’’"75.00 




75.00 

Mm 3 /yr 

25.03 



25.03 




25.03 



25.03 



25.03 



25.03 




25.03 

Mm 3 /yr 

25.03 



25.03 




25.03 



25.03 



25.03 



25.03 




25.03 

Mm 3 /yr 

25.03 



25.03 




25.03 



25.03 



25.03 



25.03 




25.03 

Mm 3 /yr 

25.03 



25.03 




25.03 



25.03 



25.03 



25.03 




25.03 

Mm 3 /yr 

25.03 



25.03 




25.03 



25.03 



25.03 



25.03 




25.03 

mm/yr 

72.62 



72.62 




72.62 



72.62 



72.62 



72.62 




72.62 

mm/yr 

’’”72.62' 



72.62’ 




72.62 



" 7 T 62 



72.62 



72.62 




'7T62 

mm/yr 

72.62 



72.62 




72.62 



72.62 



72.62 



72.62 




72.62 

mm/yr 

72 62 



72.62 




72.62 



'7Z62 



72.62 



72.62 




’72"J5 

mm/yr 

72.62 



72.62 




72.62 



72.62 



72.62 



72.62 




72.62 

% 

25 

25 




25 

25 



25 

25 




75 

Mm 3 /mo 

8.34 

8.34 




8.34 

8.34 



8.34 

8.34 




8.34 


Planning Stage 


Years After Completion of Project 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Pump 


Discharge(: 

Head 


Hours per Year 

Discharge Main Fength 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Fivestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 ~/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


_473_5_._19 

_67_6._06 

2406.47 

5152.28 

_928_6_._04 

_^ 41.33 

_41-33 

_4J-33 

___ 4_F33 

_4J-33 

__ o.oq 
__ o.oq 
___o.oo 
__ o.oq 
"""o.oo 
___q.qq 
___q.oo 
__ o.oq 
__ o.oq 
o.oo 


o.oo 


o.oo 


o.oo 


o.oo 

’o’oo 


o.oo 

'o’oo 


o.oo 

"o.oo 


:_4735_.J9 

676.06 

2406.47 

_5J52.28 

__9286:q4 

___4F33 

___4F33 

___41_.33_ 

_41.33 

___41_._33 

_0.00 

_0.00 

_0.00 

_0.00 

"""o.oq 

_o.oo 

_0.00 

_0.00 

_0.00 

0.00 


__ 0.00 
4735.19 
__676.q_6_ 
_ 2406.47 
__5_1_5_2.28 
9286.04 
___41.33 

___41.33 

___41.33 

___41.33 

___o.oo 
__ o.oo 
__ 0.00 
___o.oo_ 
’"""aoo" 
__ o.oo 
__ o.oo 
___o.oo 
__ o.oo 
o.oo 


_4735.19 
___676.q_6_ 
2406.47 
5152.28 
_9286.04 
___4F33 
___41.33 
___41.33 
41.33 
___41.33 
___0.00_ 
___q.oo_ 
___o.qo_ 
__ o.oo 
’"""aoo" 
__ o.oo_ 
__ o.oo_ 
___o.oo_ 
___q.oo_ 
o.oo 


__ o.oo 

_4735_._19 

___676.06 

2406.47 

5152.28 

9286.04 

__41_.3_3 

___4F3_3 

___4F3_3 

___41_._3_3 

___41_._3_3 

___o.qo 
___o L qo 
__ o L qq 
__ o L qo 
"""o.oo 
__ o.oo 
__ o.oo 
___q.oo 
___o.oo 
0.00 


_473_5_._1_9 
_ 676.06 
2406.47 
__5_1_5_2_.28 
_9286.0_4 
___41_.33 
___4F33 

_4133 

41.33 
_41-33 

___q.qo 
__ o.oo 
__ o.oo 
_ o.oo 
"""o.oo 
__ o.oq 
___q.oq 
___q.oo 
___q.oq 
o.oo 


___q.qq 

_4735_._19 
_ 676.06 
2406.47 
_51_5_2_.28 
9286.04 
__41_.33_ 
___4F33 
___ 4L33 

_4J-33 

_4J-33 

_ o.oq 
___q.qq 

_0.-00 

_0.00 

""""o"."o"q 
___q.qq 
___q.qq 
_ o.oq 
___q.qq 
o.oo 










































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without | 

With | Without | With 

Without 

b. Groundwater 

Normalized Natural Replenishment 

Mm 3 /yr 

52.83 

52.83 

52.83 

52.83 

52.83 

52.83 

52.83 

Mining Potential 

Mm 3 /yr 



0.00 


0.00 


0.00 

Artificial Recharge Weighted J 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 90% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Dependability 75% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Dependability 50% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Dependability 25% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Return Flows - SW Irrigation: On Farm 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Off Farm 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Weighted Mean 

Mm 3 /yr 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

Dependability 90% 

Mm 3 /yr 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

Dependability 75% 

Mm 3 /yr 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

Dependability 50% 

Mm 3 /yr 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

Dependability 25% 

Mm 3 /yr 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

10.34 

Return Flows - GW Irrigation: On Farm 

."%"""""' 

'""" 20.06 

20”00 

""""io'ob" 

"""moo 

20.00 

'"""moo' 

20.00 

Weighted Mean 

Mm 3 /yr 


9.73 

8.86 

8.86 

8.46 

8.46 

8.20 

8.20 

Dependability 90% 

Mm 3 /yr 


9.73 

8.86 

8.86 

8.46 

8.46 

8.20 

8.20 

Dependability 75% 

Mm 3 /yr 


9.73 

8.86 

8.86 

8.46 

8.46 

8.20 

8.20 

Dependability 50% 

Mm 3 /yr 


9.73 

8.86 

8.86 

8.46 

8.46 

8.20 

8.20 

Dependability 25% 

Mm 3 /yr 


9.73 

8.86 

8.86 

8.46 

8.46 

8.20 

8.20 

Total Irrigation Return Flows:Wtd.Mean 

Mm 3 /yr 

20.08 

19.20 

19.20 

18.81 

18.81 

18.54 

18.54 

Dependability 90% 

Mm 3 /yr 

20.08 

19.20 

19.20 

18.81 

18.81 

18.54 

18.54 

Dependability 75% 

Mm 3 /yr 

20.08 

19.20 

19.20 

18.81 

18.81 

18.54 

18.54 

Dependability 50% 

Mm 3 /yr 

20.08 

19.20 

19.20 

18.81 

18.81 

18.54 

18.54 

Dependability 25% 

Mm 3 /yr 

20.08 

19.20 

19.20 

18.81 

18.81 

18.54 

18.54 


Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


30 


..10 

9.92 

9.92 

9.92 

9.92 

9.92 

29.99 

29.99 

29.99 

29.99 

29.99 

78.65 

78.65 

78.65 

78.65 

78.65 

78.65 

78.65 

78.65 

78.65 

78.65 


28 


JO 
9.82 
9.82 
9.82 
9.82 
9.82 
29.02 
29.02 
29.02 
29.02 
29.02 
_73_.31_ 
73.31_ 
73_.31_ 
_73_.31_ 
73.3d 
73.3T 
73.3d 
73_.31_ 
73.3d 
73.31 


28 


JO 

9.82 

9.8_2_ 

9.82 

9.82 

__9.8_2_ 

29m 

29.02 

29.02 

29.02 

29.02 

73.3_1_ 

73.3JL 

733T 

73.3_1_ 

73.3_1_ 

73.3_1_ 

73.3J_ 

73.3_1_ 

73.3_1_ 

73.31 


24 


JO 

8.96 

8.96 

8.96 

8.96 

__ 8 .% 

27/76 

27.76 

2776 

2776 

2776 

70.07 

70.07_ 

70.07 

70.07 

70.07_ 

70.07 

70.07 

70.07_ 

70.07_ 

70.07 


24 


JO 

8.96 

_8.96 

8.96 

__8._96 

8.96 

2776 

27.76 

27.76 

27.76 

27.76 

70.07 

70.07 

70.07 

703)7 

70337 

70337 

70337 

70337 

70337 

70.07 


20 


JO 
7.96 
7.96 
7.96 
7.96 
_7._96 
26.51 
26.51 
2_6._51_ 
26.51 
26.51 
6750 
6750 
67.50 
6750 
6750 
6750 
6750 
6750 
6750 
67.50 


20 


JO 

7.96 

7.96 

7.96 

7.96 

7.96 

2651 

26.51 

2651 

2651 

26.5_1_ 

6750 

6750 

6750 

6750 

6750 

6750 

6750 

6750 

6750 

67.50 
























































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

mm/yr 

mm/yr 








228 

213 

213 

203 

203 

196 

196 








228 

213 

213 

203 

203 

196 

196 

mm/yr 

228 

213 

213 

203 

203] 

196 

1.96 








mm/yr 

228 

213 

213 

203 

203 

196 

196 

mm/yr 

228 

213 

213 

203 

203 

196 

196 

10 3 m 3 /yr 

20.61 



6867 

6867 

6867 

6867 

6867 

6867 

6867 


A 

A 



A 

A 


















Mm 3 /yr 

— 

— 

— 

— 

— 

— 

— 

141.53 

141.53 

141.53 

141.53 

141.53 

141.53 

141.53 

% 


20 











Mm/mo 


28.31 

28.31 

28.31 

28.31 

28.31 

28.31 

28.31 

Area to be Drained 

c. Total W 

na 

a t e r Avi 

a i 1 a b 1 e 

for I r ri 

g a t i o n , 

On Fan 

m 





2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Depth ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95.09 

92.52 

92.52 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95.09 

92.52 

92.52 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95.09 

92.52 

92.52 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95.09 

92.52 

92.52 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95.09 

92.52 

92.52 

mm/yr 

301 

285 

285 

276 

276 

268 

268 

mm/yr 

301 

285 

285 

276 

276 

268 

268 

mm/yr 

301 

285 

285 

276 

276 

268 

268 

mm/yr 

301 

285 

285 

276 

276 

268 

268 

mm/yr 

301 

285 

285 

276 

276 

268 

268 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

5 

20 

20 

35 

35 

60 

60 

Mm 3 /yr 

1.59 

6.46 

6.46 

11.67 

11.67 

20.67 

20.67 

mm 

4.61 

18.74 

18.74 

33.85 

33.85 

59.96 

59.96 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 

1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 

- Total 

4. Discharge Main Per m 3 /sec/ 

- Total 

5. Irrigation Systems Per ha 

Total 

7. Well Construction Per Well 

Total 

8 . Pumps for wells Per Well 

Total 

9. Pumps on canals Total 

10. Drainage System Per ha 

Total 

Total Investment Cost 



Rs./m 3 



Mill.Rs. 


0.00 


0.00 


0.00 


Mill.Rs. 

125.09 







10 3 Rs. 



Mill.Rs. 

152.37 

m 1 oool 1 0.001 

Mill.Rs. 



Mill.Rs. 

0.00 

aool | aool | o.ool 

Rs. 



Mill.Rs. 

1002.04 

aool | oool | o.ool 

10 3 Rs. 



Mill.Rs. 

0.00 

aool aool aool aool aool aoo 

10 3 Rs. 



Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mill.Rs. 








Mill.Rs. 



Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Mill.Rs. 

1279.50 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 





























































































































































































































































































2010 

2020 

2040 | 2060 



With 

Further Development 

Depreciation Period 
- Storage and Other Civil Works 

Unit 

Years 

Plan 

___100 

With 

Without 

Constructs 

4 

With | Without | With | Without 

in Period (for economic study) 


- Tube Wells, Pumps, Accessories 

- Drainage Works 


Years 

Years 


25 

Too 


Annual O&M Costs on New Civil Works 

- Percentage of Investment 
Annual Cost 


1.00 


Mill.Rs 


11.27 


11.271 11.271 11.271 11.271 11.271 11.27 


Annual O&M Costs on New CCA 


Rs./ha 


876.00 


Mill.Rs 


30.19 


30.19| 30.19| 30.19| 30.19| 30.19| 30.19 


Annual O&M Costs of Pumps 


5.00 


Annual Cost 


7.62 


7.62| 7.62| 7.62| 7.62| 7.62| 7.62 


Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 


Rs./nf 3 


0.59 


Mill.Rs 


46.40 


Rs./m 


Mill.Rs 


701.39 


43.251 43.251 41.34| 41.34| 39.82| 


39.82 


701.39| 701.39| 701.39| 701.39| 701.39| 701.39 


Mill.Rs 


0.00 


0.00 


0.00 


Total Average Energy Cost 


Mill.Rs 


747.79 


744.64 


744.64 


742.73 


742.73 


741.21 


741.21 


Additional Annual Costs 


Mill.Rs 


Total O&M Cost (excl. capital costs) 


Mill.Rs 


796.87 


793.72 


793.72 


791.81 


791.81 


790.29 


790.29 


VI. Implementation 


Earliest Possible Completion Year 
Latest Planned Completion Year 


2014 


2060 


Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 




















































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Dhaulpur L 
0 

New 

Chambal 

Dholpur 

Yes 

ift Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 | 2040 | 2060 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 
SW On-Farm Irrigation Efficiency 
GW On-Farm Irrigation Efficiency 


ha 

34465 

34465 

34465 

34465 

34465 

34465 

34465 

% 

75.00 

75.00 

75.00 

75.00 

75,66 

75.00 

75.00 

% 

75.00 

75.00" 

75.00 

75.00 

75.66 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW forKharif 

Weighted Mean multi annual GW Supply 

Max. Annual Pumping Supply Capacity 

Mm 3 /yr 

48.66 



Mm 3 /yr 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

Mm 3 /yr 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

Mm 3 /yr 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

Mm 3 /yr 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

25.03 

Mm 3 /yr 

78.65 

_73,34 

___7_3.3_1_ 

___70.07_ 

70.07 

67.50 

___67_._50 

Mm 3 /yr 

78.65 

73.31 

73.31 

70.07 

70.07 

67.50 

67.50 

MmVyr 

78.65 

73.31 

73.31 

70.07 

70.07 

67.50 

67.50 

Mm 3 /yr 

78.65 

73.31 

73.31 

70.07 

70.07 

67.50 

67.50 

MmVyr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

MmVyr 

78.65 

_73_.31_ 

___73.3_1_ 

___70.07_ 

70.07 

67.50 

_67,50 

MmVyr 

141.53 

141.53 

141.53 

141.53 

141.53 

141.53 

141.53 

Peak Month GW Supply Capaciy 

_ 

MmVmo. 

28.31 

28.31 

28.31 

28.31 

28.31 

28.31 

28.31 








b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

1049.68 

1081.68 

1081.68 

1192.14 

1192.14 

1302.44 

1302.44 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

32.41 

32.41 

32.41 

32.41 

32.41 

32.41 

32.41 

% 

6.04 

6.04 

6.04 

6.04 

6.04 

6.04 

6.04 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

VIII. Data for Present Value Assessment 

Period 

Investmen 

t 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 


Rate of Interest: 10.00% 

Start 

End 



2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5 

.2040. 

2030 

2030 

2056 

20 ” 

20 


2060 

2050 

2050 

2070 

20 

40 



























































































































































































































































































































































IX. Annual Costs and Benefits 



2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Mill.Rs./yr 

150.26 

150.26 

150.26 

150.26 

150.26 

150.26 

150.26 

Annuity Total Project Cost 

Mill.Rs./yr 

947.14 

943.99" 

~~~943~99 " 

"""942"07"" 

942.07 

940.55 

”940.55 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

131.45 

131.45 

131.45 

131.45 

131.45 

131.45 

131.45 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

923.42 

920.27 

920.27 

923.26 

923.26 

921.75 

921.75 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

1049.68 

1081.68 

1081.68 

1192.14 

1192.14 

1302.44 

1302.44 

Wtd.Mean net Irrigation water supply 

Mm 3 /yr 

77.76 

_73.75 __ 

73.75 

71.32 

71.32 

69.39 

_69.39 

Wtd.Mean gross Irrigation WS on farm 

Mm 3 /yr 

103.68 

98.34 

98.34 

95.09 

95 .O 9 ] 

92.52 

92.52 

Wtd Mean Surface WS to Priority Sectors 

Mm 3 /yr 

41.33 

41.33 

41.33 

41.33 

41.33 

41.33 

41.33 

X. Present Value 










With 

With all 







Unit l 

initial 

further 







)evelopm d 

evelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

922.15 

922.15 






2,On farm Irrig. Supply(excl. present) 

Mm 3 

510.21 

510.21 






3. Water Supply to Priority Sectors 

Mm 3 

411.94 

411.94 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

10841.31 

10841.31 






5. Total Project Costs 

Mill.Rs. 

9417.72 

9417.72 






6. Project Capital Costs 

Mill.Rs. 

1497.68 

1497.68 






7. Irrigation allocated Project Costs 

Mill.Rs. 

9188.50 

9188.50 






8. Irrigation allocated Capital Costs 

Mill.Rs. 

1310.23 

1310.23 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

1652.81 

1652.81 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./m 

10.21 

10.21 






2. Priority Sectors Use 

% 

44.7 

44.7 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

38016 

38016 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

1.18 

1.18 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


2.26 

2.26 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 








































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 

Project Name: Hathiadeh Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 

Project Type: 

River Basin: 

District: 

Groundwater Potential Zone (PZ) 

Unintercepted Catchment Area, km 2 

Designed Live Storage, Mm 3 

Designed Dead Storage, Mm 3 


Aquifer Category 

Reference Document: 

Linked to Project(s): 

Name(s): 

Code(s): 

Conditional on Project: 

Code: 

Name: 

B 

New 

Chambal 


Baran 


Kishanganj 


269.31 


42.97 


4.00 


II. Priority Water Demands (inside the project command area), Gross 




(irrigation demand is computed by the CMLP model) 




Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities From SW 

MmVyr 








From GW 

Mm 3 /yr 








Towns From SW 

Mm 3 /yr 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

From GW 

Mm 3 /yr 








Villages From SW 

MmVyr 








(incl. in Towns) From Gw 

MmVyr 

0.21 

0.42 

0.42 

0.49 

0.49 

0.54 

0.54 

Industries, Power Plants From SW 

MmVyr 








From GW 

MmVyr 








Livestock From SW 

MmVyr 








(incl. in Towns) From Gw 

MmVyr 

0.18 

0.18 

0.18 

0.20 

0.20 

0.22 

0.22 

Other From SW 

MmVyr 








From GW 

MmVyr 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Commited SW Export 

MmVyr 








Cultivable Command Area (CCA) 

ha 

6,885 

6,885 

6,885 

6,885 

6,885 

6,885 

6,885 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 




Further Development 


Unit 


With 

Without 

With 

Without 

With 

Without 


a. 

Surface Water 





Catchment Yield: Mean 

MmVyr 

93.11 

93.11 

93.11 

93.11 

93.11 

93.11 

93.11 

Dependability 90% 

MmVyr 

38.64 

38.64 

38.64 

38.64 

38.64 

38.64 

38.64 

Dependability 75% 

MmVyr 

66.35 

66.35 

66.35 

66.35 

66.35 

66.35 

66.35 

Dependability 50% 

MmVyr 

89.56 

89.56 

89.56 

89.56 

89.56 

89.56 

89.56 

Dependability 25% 

MmVyr 

118.97 

118.97 

118.97 

118.97 

118.97 

118.97 

118.97 

Weighted Me 

MmVyr 

82.13 

82.13 

82.13 

82.13 

82.13 

82.13 

82.13 

Losses from Reservoir Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation Per kn 

mVyr 

218.00 







- Catchment Total 

MmVyr 

0.06 







- Cumulated Siltation 

Mm 3 


0.59 

0.59 

1.76 

1.76 

2.94 

2.94 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

42.97 

42.65 

42.65 

42.00 

42.00 

41.36 

41.36 




















































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


32.43 


32.19 


32.19 


31.70 


31.70 


29.14 


29.14 


29.14 


29.14 


29.14 


33.15 


32.85 


32.85 


32.26 


32.26 


33.15 


32.85 


32.85 


32.26 


32.26 


33.15 


32.85 


32.85 


32.26 


32.26 


31.21 


31.21 


29.14 


29.14 


31.66 


31.66 


31.66 


31.66 


31.66 


31.66 


_75.00 

”75.00 


75.00 

’ 75 . 00 ' 


75.00 


75.00 


_75.00_ 

” 75:60 


75.00 


75.00 


75.00 

"75.00 


__7_5_._00 

”75.00 


24.32 


21.86 


24.86 


24.86 


24.86 


353.28 


317.48 


361.14 


361.14 


361.14 


24.14 


24.14 


21.86 


21.86 


24.64 


24.64 


24.64 


24.64 


24.64 


24.64 


23.77 


23.77 


21.86 


21.86 


24.19 


24.19 


24.19 


24.19 


24.19 


24.19 


350.61 


317.48 


350.61 


345.27 


317.48 


345.27: 

Tff M 


357.89 


357.89 


357.89 

"357:89 


351.37 


351.37 


351.37 

”357.37 


357.89 


25 


25 


357.89 

25 


351.37 


25 


351.37 

25 


23.40 


23.40 


21.86 


21.86 


23.74 


23.74 


23.74 


23.74 


23.74 


23.74 


339.93 


339.93 


317.48 


317.48 


344.86 


344.86 


344.86 


344.86 


344.86 


344.86 


25 


25 


8.29 


8.21 


8.21 


8.06 


8.06 


7.91 


7.91 


0.00 


0.00 


0.00 


0.00 

" 6 T 60 


0.00 

"6:66" 


0.00 

’ 0.66 


:_39.94 

0.00 


40.20 

0.00 


___0.0_0_ 

40.20 


23.38 

46.59 


_23_.70 

46.91 


:__0 : 00 

23.70 


_40.73_ 

0.00 


_ 0.00 
40.73 


76.00 

6.00 


_76.32 

6.00 


46.9F 

76.32 


24.35 

47.56 


_ 0.00 
24.35 


41.26 

0.00 


_ 0.00 
41.26 


6.00 

6.00 


6.00 

6.00 


6.00 

6.00 


_76.97_ 

6.00 


_47.56 

76.97 


24.99 

48.20 


q.oo 

24.99 


6.00 

6.00 


qqo 

6.00 


6.00 

6.00 


6.00 

6.00 


6.00 

qqo 

6.00 


_77.61_ 

6.00 


48.20 

77.61 


6.00 

6.00 


6.00 

'q.oo 

6.00 


q.oq 

0.00 


0.00 

0.00 


6.00 

0.00 


6.00 

6.00 


qqo 

6.00 


6.00 

6.00 


6.00 

6.00 


q.oo 

0.00 


q.oo 

0.00 


oqo 

0.00 


oqo 

0.00 


qqo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


qqo 

o’oo 


q.oo 

0.00 


q.oo 

0.00 


q.oq 

0.00 


q.oo 

0.00 


o.oq 

0.00 


oqo 

0.00 


qqo 

0.00 


q.oo 

0.00 


q.oq 

0.00 


q.oq 

0.00 


o.oq 

0.00 


qqo 

qqo 

0.00 


qqo 

0.00 


oqo 

0.00 


qqo 

0.00 


q.oo 

q.oo 

o.oq 

q.oo 

’q.oq 

q.oo 

q.oo 

0.00 


oqo 

0.00 


oqo 

0.00 


q.oq 

0.00 


q.oo 

0.00 










































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 

Artificial Recharge Weighted I 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


Mm 3 /yr 

5.16 

5.16 

5.16 

5.16 

5.16 

5.16 

5.16 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Mm 3 /yr 



10.05 


9.98 

9.98 

9.83 

9.83 

9.67 

9.67 

Mm 3 /yr 



9.03 


9.03 

9.03 

9.03 

9.03 

9.03 

9.03 

Mm 3 /yr 



10.28 


10.18 

10.18 

10.00 

10.00 

9.81 

9.81 

Mm 3 /yr 



10.28 


10.18 

10.18 

10.00 

10.00 

9.81 

9.81 

Mm 3 /yr 



10.28 


10.18 

10.18 

10.00 

10.00 

9.81 

9.81 








. %""""" 

'"""20.06 

20”.00 

20.00 

"■"moo 

"26.66 

'"""20.00 

20.00 

Mm 3 /yr 

n os 

n o 1 

n o 1 

n 8Q 

n so 

0.88 

0.88 

yj.yD 

U.y 1 

U.y 1 

U.oV 

u.oy 

Mm 3 /yr 

O 

A Q 1 

A Ol 

n qo 

n on 

0.88 

0.88 

u.vj 

U.V 1 

u.v 1 

U.oV 

U.oV 

Mm 3 /yr 

0.95 

0.91 

0.91 

0.89 

0.89 

0.88 

0.88 

Mm 3 /yr 

0.95 

0.91 

0.91 

0.89 

0.89 

0.88 

0.88 

Mm 3 /yr 

0.95 

0.91 

0.91 

0.89 

0.89 

0.88 

0.88 

Mm 3 /yr 

11.01 

10.89 

10.89 

10.72 

10.72 

10.55 

10.55 

Mm 3 /yr 

9.99 

9.94 

9.94 

9.93 

9.93 

9.91 

9.91 

Mm 3 /yr 

11.23 

11.09 

11.09 

10.89 

10.89 

10.69 

10.69 

Mm 3 /yr 

11 23 

11 09 

11.09 

10 89 

10 89 

10 69 

10 69 







Mm 3 /yr 








11.23 

11.09 

11.09 

10.89 

10.89 

10.69 

10.69 


30 


_10 

1.42 

1.42 

1.42 

1.42 

___1_.4_2 

" 12 . 43 ’ 

11.41 
12.65: 
12.65 

J2.65 

1749: 

1647 

J7.44 

17.41 
17.41 
17.19 
16.17 
17.41 
17.41 
17.41 


28 


_ 10 . 
_ J_.3_7 
_J_._37 

_1.37 

_J.37 

J.37 

' 72.25 

11.31 
12.46 
12.46 
12.46 
16.80 
15.86 
17.01_ 
J7.01 
17_.0_1_ 
16.80 
15.86 
ITCH 
17.04 
17.01 


28 


...10 

.J.37 

..1.37 

J.37 

J.37 

..1.37 

’7725 

11.31 

12.46 

12.46 

12.46 

16.80 

15.8_6_ 

J_7.01_ 

1_7.01_ 

_1_7.01_ 

16.80 

15.8_6_ 

17.01_ 

17.01_ 

17.01 


24 


...10 

1.22 
1.22 
1.22 
1.22 
_ 1.22 
41.94 
11.15 
12.12 
12.12 
12.12 
J6.40 
J_5.6J_ 
Jj6.58_ 
J_6.58_ 
J6.58 
J6.40_ 
J_5.6_l_ 
J6.5_8_ 
J6.58 
’4658 


24 


_10 

1.22 

1.22 

1.22 

1.22 

.1.22 

J1.94 

11.15 

12.12 

12.12 

12.12 

1640 

15.61 

J658 

J658 

J6.58 

J6.40 

_15.6_1. 

J6.58 

J658 

16.58 


20 


JO 
J_._()7 
_ 4.07 
J.07 
_ 4.07 
...1..Q7 
J4.62 
.10.98 
1JL76 
.1476 
_1_1_.76 
.16.01 
J5.37_ 
.16.15 
1645 
.16..1.5 
J6.01 
J5.37_ 
J645 
.16.15 
16.15 


20 


_1.0 
_ F07 
. L07 
___1_.07 
_ F07 
. T07 

77.62 

.10.98 
IT 76 

IJ.76 

JJ_.76 

.16.01 

.15.37 

.16.1.5 

J_6_._15 

16.15 

1_6._0J 

J5.37 

16.T5 

1_6._15 

16.15 
































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irng. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 

mm/yr 

mm/yr 

mm/yr 

mm/yr 

mm/yr 

250 

235 

253 

253 

253 

244 

230 

247 

247 

247 

244 

230 

247 

247 

247 

238 

227 

241 

241 

241 

238 

227 

241 

241 

241 

233 

223 

235 

235 

235 

233 

223 

235 

235 

235 

Well Yield 

No. of Irrigation Wells 

Existing 

Additional 

10 3 m 3 /yr 

92.39 

263 

6 

263 

6 

263 

0 

263 

0 

263 

61 

263 

6 

263 

6 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Mm 3 /yr 

% 

24.30 

20 

24.30 

24.30 

24.30 

24.30 

24.30 

24.30 

Area to be Drained 

c. Total W 

Mm7mo 

ha 

a t e r Avi 

4.86 

a i 1 a b 1 e 

4.86 

for I r ri 

4.86 

g a t i o n , 

4.86 

On Fan 

4.86 

m 

4.86 

4.86 



2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

41 51 

40.94 

40.94 

40.17 

40.17 

39.42 

39.42 


Dependability 90% 

Mm 3 /yr 

38.02 

37.72 

37.72 

37.47 

37.47 

37.23 

37.23 


Dependability 75% 

Mm 3 /yr 

42.27 

41.65 

41.65 

40.77 

40.77 

39.89 

39.89 


Dependability 50% 

Mm 3 /yr 

42.27 

41.65 

41.65 

40.77 

40.77 

39.89 

39.89 


Dependability 25% 

Mm 3 /yr 

42.27 

41.65 

41.65 

40.77 

40.77 

39.89 

39.89 

Depth 

ited Mean 

mm/yr 

603 

595 

595 

583 

583 

572 

572 


Dependability 90% 

mm/yr 

552 

548 

548 

544 

544 

541 

541 


Dependability 75% 

mm/yr 

614 

605 

605 

592 

592 

579 

579 


Dependability 50% 

mm/yr 

614 

605 

605 

592 

592 

579 

579 


Dependability 25% 

mm/yr 

614 

605 

605 

592 

592 

579 

579 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.23 

0.94 

0.94 

1.69 

1.69 

3.00 

3.00 


Annual Irrigation Depth 

mm 

3.35 

13.62 

13.62 

24.60 

24.60 

43.57 

43.57 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 

24.70 








Total 

Mill.Rs. 

1061.36 

0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 








3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 

85000 



Total 

Mill.Rs. 

585.23 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

oool 

oool 

oool 

oool 

oool 

0.00 

8. Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

1646.58 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 































































































































































































































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SlUuV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

.4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

16.47 

16.471 16.471 16.471 16.471 I6.47| 16.47 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

6.03 

64>3l (tlttl 6IBl 64Bl 64331 6433 



Annual O&M Costs of Pumps 

Annual Cost 

Annual Pnpro'v Costs tRasod on wtd moan^ 

% 

5.00 



0.00 

(tool (tool (too] (tool (too] 0430 

iVll 11 LICll .L/llVlg V Ull W LU. JLIIV^CIII j 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.57 


Mill.Rs 

9.80 

9381 9381 9351 9351 9331 943 

Rs./m 3 



Mill.Rs 

0.00 

(tool (too] (tool (tool (tool (too 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

AHHitirvnQl AnmiQl Cnctc 

Mill.Rs 

Mill Rq 

9.80 

9.58 

9.58 

9.35 

9.35 

9.13 

9.13 








/VUUlllUIlcll /YllllUdJ. 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

32.29 

32.08 

32.08 

31.85 

31.85 

31.62 

31.62 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 




















































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Hathiadeh Project 


Weights of Dependability Levels 
Dependability, % 90 75 

Weight 0.180 0.280 

50 

0.260 

25 

0.280 

0 


New 

Chambal 

Baran 

No 




2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

6885 

6885 

6885 

6885 

6885 

6885 

6885 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.661 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00" 

75.00 

75.00 

75.00 

75.00 

75.00 

oiuss uvv avanauic wmiuui riujcui 

Gross SW on farm Dependability 90% 

Mm /yr 
Mm 3 /yr 

4.77 

2 1 .86 

21.86 

21.86 

21.86 

’1.86 

21.86 

21.86 

Dependability 75% 

Mm 3 /yr 

24.86 

24.64 

24.64 

24.19 

24.19 

23.74 

23.74 

Dependability 50% 

Mm 3 /yr 

24.86 

24.64 

24.64 

24.19 

24.19 

23.74 

23.74 

Dependability 25% 

Mm 3 /yr 

24.86 

24.64 

24.64 

24.19 

24.19 

23.74 

23.74 

Dependability 90% 

Mm 3 /yr 

16.17 

15.86 

_J5.8_6_ 

__Jf 5.6J_ 

15.611 

___1_5_.3_7 

___1_5_._37 

Dependability 75% 

Mm 3 /yr 

17.41 

17.01 

17.01 

16.58 

16.58 

16.15 

16.15 

Dependability 50% 

MmVyr 

17.41 

17.01 

17.01 

16.58 

16.58 

16.15 

16.15 

Dependability 25% 

Mm 3 /yr 

17.41 

17.01 

17.01 

16.58 

16.58 

16.15 

16.15 

Firm GW forKharif 


MmVyr 

16.17 

15.86 

15.86 

15.611 

15.61 

15.37 

_15.37 

vveigineu mean mum annual ovv ouppiy 

Max. Annual Pumping Supply Capacity 

MmVyr 

MmVyr 

n.a. 

24.30 

n.a. 

24.30 

n.a. 

24.30 

n.a. 

24.30 

n.a. 

24.30 

n.a. 

24.30 

n.a. 

24.30 

Peak Montn (jW Supply Uapaciy 


Mm /mo. 

4.86 

b. CMLP 

4.86 

Results 

4.86 

4.86 

4.86 

4.86 

4.86 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

242.90 

271.28 

271.28 

320.79 

320.79 

352.50 

352.50 

CMLP Irrig. Intensity Dependability 90% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 75% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 50% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 25% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Weighted Mean 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

CMLP GW Use Dependability 90% 

% 

47.15 

46.26 

46.26 

39.73 

45.53 

43.72 

44.83 

Dependability 75% 

% 

50.06 

48.87 

48.87 

47.57 

42.81 

46.03 

42.81 

Dependability 50% 

% 

48.41 

47.16 

47.15 

40.72 

25.33 

43.51 

44.43 

Dependability 25% 

% 

48.23 

46.95 

45.91 

45.55 

45.55 

44.19 

44.19 

VIII. Data for Present Value Assessment 

Period 

Investmen 

Operation 

Lngth 

Start 

1 

|Rate of Interest: 

10.00% 



Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





2040 

2030 

2030 

2050 

20 

20" 





2060 

2050 

2050 

2070 

20 

40 













































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 | 2040 | 2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 
Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

191.06 

191.06 

191.06 

191.06 

191.06 

191.06 

191.06 

Mill.Rs./yr 

223.35 

223.13 

223.13 

222.90 

222.90 

222.68 

222.68 

Mill.Rs./yr 

171.83 

171.83 

171.83 

171.83 

171.83 

171.83 

171.83 

Mill.Rs./yr 

202.47 

202.24 

202.24 

203.68 

203.68 

203.46 

203.46 

Mill.Rs./yr 

242.90 

271.28 

271.28 

320.79 

320.79 

352.50 

352.50 

Mm 3 /yr 

31.13 

30.71 

30.71 

30.13 

30.13 

29.56 

29.56 

Mm' /yr 

41.511 

40.94 

40.94 

4 O.I 7 I 

40.17 

39.42 

39.42 

Wtd Mean Surface WS to Priority Sectors 

Mm'Vyr 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit l 

With 

initial 

)evelopm d 
ent 

With all 

further 

ievelopme 

nts 


Mm 3 

421.24 

421.24 

Mm 3 

361.44 

361.44 

Mm 3 

59.80 

59.80 

Mill.Rs. 

Mill.Rs. 

2674.24 

2224.47 

2674.24 

2224.47 

Mill.Rs. 

Mill.Rs. 

1904.31 

2018.67 

1904.31 

2018.67 

Mill.Rs. 

Mill.Rs. 

1712.67 

655.57 

1712.67 

655.57 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 

% 

5.28 

14.2 

5.28 

14.2 

Rs/ha 

248755 

1.32 

248755 

1.32 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.38 

1.38 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 






























































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Indira Lift Project 


WRIS Project Code: 


Aquifer Category 

A 

Project Type: 

River Basin: 

District: 

New 

Chambal 

Reference Document: 

Linked to Project(s): 

Name(s): 


Sawai Madhopur 



Bayana,Bo 

nli,Gangap 

ur,Hindon, 

Karuli,Kh 



Groundwater Potential Zone (PZ) 

andar,Mah 

Code(s): 


Unintercepted Catchment Area, km 2 


Conditional on Project: 


Designed Live Storage, Mm 3 


Code: 


Designed Dead Storage, Mm 3 


Name: 



I. Water Resources Information System (WRIS) Data 


II. Priority Water Demands (inside the project command area), Gross 


Planning Stagi 

e 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

20.52 

20.52 

20.52 

20.52 

20.52 

20.52 

20.52 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

6.32 

13.01 

13.01 

16.33 

16.33 

18.31 

18.31 

Industries, Power Plants 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

3.03 

3.35 

3.35 

4.00 

4.00 

4.65 

4.65 

Other 

From SW 

Mm 3 /yr 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 


From GW 

Mm 3 /yr 

0.041 

0.044 

0.044 

0.050 

0.050 

0.055 

0.055 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

104,845 

104,845 

104,845 

104,845 

104,845 

104,845 

104,845 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Further Development 



Unit 


With 

Without 

With 

Without 

With 

Without 



a. 

Surface Water 





Catchment Yield: 

Mean 

Mm 3 /yr 

4720.86 

4720.86 

4720.86 

4720.86 

4720.86 

4720.86 

4720.86 


Dependability 90% 

Mm 3 /yr 

1191.74 

1191.74 

1191.74 

1191.74 

1191.74 

1191.74 

1191.74 


Dependabihty 75% 

Mm 3 /yr 

2839.80 

2839.80 

2839.80 

2839.80 

2839.80 

2839.80 

2839.80 


Dependabihty 50% 

Mm 3 /yr 

5453.24 

5453.24 

5453.24 

5453.24 

5453.24 

5453.24 

5453.24 


Dependability 25% 

Mm 3 /yr 

9398.65 

9398.65 

9398.65 

9398.65 

9398.65 

9398.65 

9398.65 


Weighted Me 

Mm 3 /yr 

5059.12 

5059.12 

5059.12 

5059.12 

5059.12 

5059.12 

5059.12 

Losses from Reservoir 

Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation 

Per kn 

m 3 /yr 

218.00 







- Catchment Total 


MmVyr 

0.00 







- Cumulated Siltation 

1 

Mm 3 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

353.85 

353.85 

353.85 

353.85 

353.85 

353.85 

353.85 




















































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm /mo 


Pump 


Discharge(: 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 "/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 "/yr 
Mm 3 "/yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 "/yr 
Mm 3 "/yr 
Mm 3 "/yr 


Mm 3 /yr 
Mm 3 "/yr 


Mm 3 /yr 
Mm/yr' 


333.33 


333.33 


333.33 


333.33 


333.33 

333.33 

333.33 

___75_._00 

”’75.00 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 


238.44 


238.44 


238.44 


238.44 


25 


83.33 


J705.27 

837.89 


_24_8_5_.95_ 

5099.39 


_9044._80 

20.52 


:_20._52 

20.52 


; _20._52 

20.52 


qqq 

0.00 


q.oq 

0.00 


q.qo 

0.00 


o.qo 

0.00 


q.qo 

0.00 


333.33 

333.33 

333.33 

__75_.qo 

’ 75.00 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 

238’.44 


238.44 

23844 


238.44 

”"25 


83.33 


; _4705_.27 

837.89 


; _2485_.95 

5099.39 


_9q4480 

20.52 


20.52 

20.52 


20.52 

20.52 


q.qo 

0.00 


qoq 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


333.33 


333.33 


333.33 


333.33 


333.33 


75.00 


75.00 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 

23SA4 


238.44 


238.44 


238.44 


25 


83.33 


333.33 


333.33 


333.33 
333.33 
333.33 
_ 75.00 
”’7’5’6b" 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 

23844 


238.44 


238.44 


238.44 

""’25 


83.33 


0.00 


0.00 

’b’o’o’ 


__ o.qo 

4705.27 


___837.89 

2485.95 


_4705.27_ 

___837.89_ 

2485.95 


5099.39 

9044.80 


5099.39 

9044.80 


_20.52 

lq52 

"~20~52" 


20.52 

20.52 

20.52 


_ 20.52 
20.52 


20.52 

20.52 


o.qo 

0.00 


oqo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


333.33 


333.33 


333.33 


333.33 


333.33 


333.33 


333.33 


75.00 


75.00 


333.33 

333.33 

333.33 

__75.qq 

”’75’.’o’6' 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 
238’44 


238.44 


238.44 


238.44 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 

238.44 


238.44 

238.44 


25: 


238.44 
.25 


83.33 


83.33 


0.00 


0.00 

”6’bo 


___qqq 

4705.27 


___837_._8_9 

2485.95 


_4705.27 

__837.89 

2485.95 


5099.39 

9044.80 


5099.39 

9044.80 


20.52 

20.52 


20.52 

20.52 


_20.52 

20.52 

20.52 


20.52 

0.00 


_20.52 

20.52 


o.qo 

0.00 


o.qo 

0.00 


o.qo 

Too 


q.qo 

0.00 


oqo 

0.00 


q.qo 

0.00 


oqo 

oqo 

0.00 


q.qo 

0.00 


q.qo 

0.00 


333.33 


0.00 


0.00 


0.00 


0.00 


0.00 


333.33 


333.33 


333.33 


333.33 


75.00 

75.06 


250.00 


250.00 


250.00 


250.00 


250.00 


238.44 

238’.44 


238.44 


238.44 


238.44 


25 


83.33 


0.00 


0.00 

’’o’.’oo 


___qqq 

4705.27 


__837_._89 

2485.95 


5099.39 

9044.80 


__20.52 

To.52 

’"20.52 


20.52 

20.52 


qqq 

0.00 


oqo 

qqq 

"qqq 

qqq 

qqq 

0.00 


qqq 

0.00 




















































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 
Artificial Recharge Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total 


hted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


119.84 


0.00 


20.00 


16.00 


1_03_.33_ 

KB.33 

10T33 

1_03_._33 

103.33 

” 20.00 


22.09 


22.09 


22.09 


22.09 


22.09 


125.42 


125.42 


125.42 


125.42 


125.42 


119.84 


0.00 


20.00 


16.00 


_103_.33_ 

103.33 

103.33 

103.33 

103.33 

■20.0b" 


20.69 


20.69 


20.69 


20.69 


20.69 


124.02 


124.02 


124.02 


124.02 


124.02 


119.84 

_o.oo 

___ 0 . 00 _ 

_o.oo 

_o.oo 

_aoo 

0.00 

"""moo 


16.00 


30 


..10 

5.59 
5.59 
5.59 
5.59 
5.59 
i_3~f.oi 
_1.31_.01 
131_01 
131.01 
131.01 
241.45 
241.45 
24F45 
241.45 
241.45 
241.45 
241.45 
241.45 
241.45 
241.45 


28 


JO 
5.98 
5.9.8 
5.9.8 
5.98 
.5.98 
J29.99 
129.99 
129.99 
129.99 
129.99 
_233.4_3 
233.4.3 
233A3 
233. 43 
2_33_. 43 
_233_.4_3_ 
233.43 
_233.4_3 
233.43 
233.43 


J03.33 

103.33 

J03J3 

J03.3_3_ 

103.33 

"moo 


124.02 


124.02 


124.02 


124.02 


124.02 


20.69 


20.69 


20.69 


20.69 


20.69 


28 


JO 
5.9_8_ 
5.9_8_ 
_5.9_8_ 
_5.9_8_ 
_5.9_8_ 
J29J9 
1_29.9_9_ 
129.99 
129.99 
129.99 
233.43 
233.43. 
233J3 
233A3 
233.43_ 
23_3.43_ 
233.43 
233.43 
233.43. 
233.43 


119.84 

0.00 


20.00 


16.00 


103.33_ 

103.33 

103.33 

103.33 

103.33 

"moo 


19.89 


19.89 


19.89 


19.89 


19.89 


123.23 


123.23 


123.23 


123.23 


123.23 


119.84 

. 0.00 

...0.00 

_0.00 

_0.00 

_0.00 

0.00 

■"" 20.00 


16.00 


24 


JO 

5.82 

5.82 

5.82 

5.82. 

5.82 

1291)4 

129.04 

129.04 

129.04 

129.04 

228.51 

228.51 

228J~ 

228.5_1_ 

228.51 

228.51 

228.51 

228.51 

228.51 

228.51 


103_._33_ 

1()3._33 

10333 

10333 

103.33 

"26.00 


19.89 


19.89 


19.89 


19.89 


19.89 


123.23 


123.23 


123.23 


123.23 


123.23 


119.84 

0.00 


20.00 


16.00 


[0333 

10333 

J03.33 

10333 

103.33 

""20.0b' 


19.37 


19.37 


19.37 


19.37 


19.37 


122.70 


122.70 


122.70 


122.70 


122.70 


119.84 
__ 0.00 
... 0.00 
___ 0.00 
___ 0 . 0 (_) 

_0.00 

0.00 

'""moo 


16.00 


24 


JO 

5.82 

5.82 

5.82 

5.82 

5.82 

129.04 

129.04 

129.04 

129.04 

129.04 

228.51 

228.51 

_228_._5_1_ 

228.51 

228.51 

228.51 

228.51 

228.51 

228.51 

228.51 


20 


.__1_0 
5.51 
531 
531 
531 
_ 531 

J8.2T 

128.21 

128.21 

128.21 

128.21 

225.03 

2253)3 

2253)3 

225.03 

225.03 

2253)3 

2253)3 

225.03 

2253)3 

225.03 


103.33 

103.33 

1.03.33 

103.33 

103.33 

m"o"6 


19.37 


19.37 


19.37 


19.37 


19.37 


122.70 


122.70 


122.70 


122.70 


122.70 


20 


JO 

5_.51_ 

5.5.1 

5.51 

5.5.1 

5_.51_ 

128.27 

128.21 

128.21 

128.21 

128.21 

225_._03 

225.03 

225.03 

225.03 

.225.03 

225.03 

225.03 

.225.03 

225.03 

225.03 


























































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

mm/yr 

mm/yr 

230 

223 

223 

218 

218 

215 

215 

230 

223’ 

223 

218 

218 

215 

215 

mm/yr 

mm/yr 

230 

230 

.223 

223 

.223 

223 

.218 

218 

218 

218 

215 

215 

215 

215 

mm/yr 

10 3 m 3 /yr 

230 

47.61 

223 

223 

218 

218 

215 

215 

Mm 3 /yr 

% 

8580 

6 

8580 

6 

8580 

0 

8580 

0 

8580 

61 

8580 

6 

8580 

6 

408.49 

20 

408.49 

408.49 

408.49 

408.49 

408.49 

408.49 

Mm 3 /mo 

81.70 

81.70 

81.70 

81.70 

81.70 

81.70 

81.70 

Area to be Drained 

c. Total W 

ha 

a t e r Avi 

a i 1 a b 1 e 

for I r ri 

g a t i o n , 

On Fan 

m 





2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 


Dependability 90% 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 


Dependability 75% 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 


Dependability 50% 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 


Dependability 25% 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 

Depth 

ited Mean 

mm/yr 

469 

461 

461 

456 

456 

453 

453 


Dependability 90% 

mm/yr 

469 

461 

461 

456 

456 

453 

453 


Dependability 75% 

mm/yr 

469 

461 

461 

456 

456 

453 

453 


Dependability 50% 

mm/yr 

469 

461 

461 

456 

456 

453 

453 


Dependability 25% 

mm/yr 

469 

461 

461 

456 

456 

453 

453 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.79 

3.21 

3.21 

5.79 

5.79 

10.26 

10.26 

Annual Irrigation Depth 

mm 

0.75 

3.06 

3.06 

5.52 

5.52 

9.79 

9.79 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 









Total 

Mill.Rs. 


0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 

400.22 







3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

612.65 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 




Total 

Mill.Rs. 

3297.16 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

oool 

oool 

oool 

oool 

oool 

0.00 

8 . Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 

1464 







10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

5773.67 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 













































































































































































































































































2010 

2020 

2040 | 2060 



With 

Lurther Development 

Depreciation Period 
- Storage and Other Civil Works 

Unit 

Years 

Plan 

___100 

With 

Without 

Constructs 

4 

With | Without | With | Without 

in Period (for economic study) 


- Tube Wells, Pumps, Accessories 

- Drainage Works 


Years 

Years 


25 

Too 


Annual O&M Costs on New Civil Works 

- Percentage of Investment 
Annual Cost 


1.00 


Mill.Rs 


36.97 


36.971 36.971 36.971 36.971 36.971 36.97 


Annual O&M Costs on New CCA 


Rs./ha 


876.00 


Mill.Rs 


91.84 


91.84| 91.84| 91.84| 91.84| 9I.84| 91.84 


Annual O&M Costs of Pumps 


5.00 


Annual Cost 


103.81 


103.811 103.811 103.811 103.811 103.811 103.81 


Annual Energy Costs (Based on wtd. mean) 
Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 


Rs./m 


0.54 


Mill.Rs 


130.38 


Rs./m 


0.81 


Mill.Rs 


270.00 


126.05| 126.05| 123.4p| 123.4p| 121,52| 121,52 


270.001 270.001 270.001 270.001 270.001 270.00 


rumping rrom canais <ior irrigation; 

Average Annual Cost 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

400.38 

396.05 

396.05 

393.39 

393.39 

391.52 

391.52 

Additional Annual Costs 

Total O&M Cost (excl. capital costs) 

ivim.KS 

Mill.Rs 

633.01 

628.68 

628.68 

626.03 

626.03 

624.15 

624.15 


VI. Implementation 


Earliest Possible Completion Year 
Latest Planned Completion Year 


2014 


2060 


Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 
























































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 


Project name: 

WRIS Project Code: 
Status: 

River Basin: 

District 

Aquifer regulation: 


Indira Lift Project 


0 


New 


Chambal 
Sawai Madhopur 


Yes 


Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


I 


I 


Unit 


2010 


With 

Plan 


2020 


2040 


2060 


Further Development 
With | Without | With | Without | With | Without 


a.. Input to CMLP 


Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 
GW On-Farm Irrigation Efficiency 
Gross GW available without Project 
Gross SW on farm Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Firm GW forKharif 
Weighted Mean multi annual GW Supply 
Max. Annual Pumping Supply Capacity 
Peak Month GW Supply Capaciy | 


ha 


Mm/yr 


Mm/yr 


Mm /yr 


Mm/yr 


Mm/yr 


Mm/yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 

Mm 3 /mo. 


104845 


75.00 

75.00 


110.48 


250.00 


250.00 


250.00 


250.00 


104845 


75.00 

75.00 


104845 


75.00 

~75~6o 


104845 


75.00 

~7~5~6o" 


104845 


75.00 

75.00* 


104845 


75.00 

"75.00 


104845 


75.00 

"75.06 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


250.00 


241.45 233.43 233.43 


241.45 

241.45 

241.45 

n.a. 

241.45 

408.49 

81.70 


_233.43 

_233.43 

__2_33_.43_ 

n.a. 

_233.43_ 

408.49 

81.70 


_23_3.43_ 

233.43 

_233.43_ 

n.a. 

_23_3.43_ 

408.49 

81.70 


228.51 

228.51 

228.51 

228.51 

n.a. 

228.51 

408.49 

81.70 


228.51 

228.51 

228.51 

228.51 

n.a. 

228.51 

408.49 

81.70 


225.03 

2253)3 

225.03 

_225_.03 

n.a. 

225.03 

408.49 

81.70 


225.03 

225.03 

225.03 

225.03 

n.a. 

225.03 

408.49 

81.70 


b. CMLP Results 


CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 


Mill.Rs/yr 

1516.55 

1683.21 

1683.21 

2136.30 

2136.30 

2507.80 

2507.80 

% 

134.20 

134.20 

134.20 

134.20 

134.20 

122.55 

122.55 

% 

151.10 

151.10 

151.10 

151.10 

151.10 

149.47 

149.47 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

149.54 

149.54 

149.54 

149.54 

149.54 

146.99 

146.99 

% 

41.63 

41.63 

41.63 

41.63 

41.63 

43.74 

43.74 

% 

30.29 

30.29 

30.29 

30.29 

30.29 

30.78 

30.78 

% 

17.22 

17.22 

17.22 

17.22 

17.22 

17.22 

17.22 

% 

1.13 

1.13 

1.13 

1.13 

1.13 

1.13 

1.13 


VIII. Data for Present Value Assessment 


|Rate of Interest: 


Period 


2010 

"2026"* 


2040 

"2065"* 


Investmen 


2015 


2030 

'2050 


Operation 


Start 


2010 

2015 


2030 

2050 


End 


2015 

2030 


2050 

"2676 


Lngth 

(yrs) 


Start 

(yrs) 


10.00% 











































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 

2040 

2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Mill.Rs./yr 

694.42 

694.42 

694.42 

694.42 

694.42 

694.42 

694.42 

Annuity Total Project Cost 

Mill.Rs./yr 

1327.43 

1323.10 

1323.10 

1320.44 

1320.44 

1318.57 

1318.57 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

687.18 

687.18 

687.18 

687.18 

687.18 

687.18 

687.18 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

1318.19 

1313.85 

1313.85 

1313.21 

1313.21 

1311.33 

1311.33 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

1516.55 

1683.21 

1683.21 

2136.30 

2136.30 

2507.80 

2507.80 

Wtd.Mean net Irrigation water supply 

Mm 3 /yr 

368.58 

362.57 

362.57 

358.88 

358.88 

356.27 

356.27 

Wtd.Mean gross Irrigation WS on farm 

Mm 3 /yr 

491.45 

483.42 

483.42 

478.51 

478.51 

475.03 

475.03 

Wtd Mean Surface WS to Priority Sectors 

Mm 3 /yr 

20.52 

20.52 

20.52 

20.52 

20.52 

20.52 

20.52 

X. Present Value 










With 

With all 








initial 

further 







unit j 

Developm d 

ievelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

3944.29 

3944.29 






2.On farm Irrig. Supply(excl. present) 

Mm 3 

3739.76 

3739.76 






3. Water Supply to Priority Sectors 

Mm 3 

204.53 

204.53 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

16873.55 

16873.55 






5. Total Project Costs 

Mill.Rs. 

13199.72 

13199.72 






6. Project Capital Costs 

Mill.Rs. 

6921.36 

6921.36 






7. Irrigation allocated Project Costs 

Mill.Rs. 

13110.52 

13110.52 






8. Irrigation allocated Capital Costs 

Mill.Rs. 

6849.26 

6849.26 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

3763.03 

3763.03 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./m 

3.35 

3.35 






2. Priority Sectors Use 

% 

5.2 

5.2 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

65327 

65327 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

1.29 

1.29 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.55 

1.55 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 












































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: JAKHAM-JAISAMAND Project 


I. Water Resources Information System (WRIS) Data 


WRIS Project Code: 


Aquifer Category 

Project Type: 

New 

Reference Document: 

River Basin: 

Mahi 

Linked to Project(s): 

District: 

udaipur 

Name(s): 

Groundwater Potential Zone (PZ) 

Salumber,Sarda 

Code(s): 

Unintercepted Catchment Area, km 2 

1010.00 

Conditional on Project: 

Designed Live Storage, Mm 3 

132.16 

Code: 

Designed Dead Storage, Mm 3 

9.83 

Name: 


II. Priority Water Demands (inside the project command area), Gross 
(irrigation demand is computed by the CMLP model) 


Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.78 

1.64 

1.64 

2.11 

2.11 

2.40 

2.40 

Industries, Power Plants 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.59 

0.62 

0.62 

0.68 

0.68 

0.73 

0.73 

Other 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

8,000 

8,000 

8,000 

8,000 

8,000 

8,000 

8,000 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Unit 


With 


Further Development 


Without 


With 


Without 


With Without 


a. Surface Water 


Catchment Yield: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Me 

Losses from Reservoir Annual 

During the Rabi Season 

Reservoir Siltation Per kn 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 
Planned Storage Capacity Increase 
Effective Storage (or Lift Capacity) 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mrrr/yr 


m 3 /yr 

Mm 3 /yr 


Mm 


Mm 


MrrL 


240.78 


__3_2.30 

131.93 


230.45 

”304.67 


187.98 


16.20 


7.42 

218.00 

0.22 


45 


132.16 


240.78 


_ 3230 
'"131.93 


230.45 

’304.67 


187.98 


240.78 


_ 32.30 

T3T93 


230.45 

T04’67 


187.98 


240.78 


__32._30 

*131.93 


230.45 

"304.67 


187.98 


240.78 


__3_2_._30 

"131.93 


230.45 

”304.67 


187.98 


240.78 


_ 32.30 
T3T93' 


230.45 
304" 67 


187.98 


240.78 


_3230 

'T3I.93 


230.45 

”304"67 


187.98 


2.20 


2.20 


6.61 


6.61 


11.01 11.01 


130.95 


130.95 


128.53 


128.53 


126.11 


126.11 



















































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total SW for lrrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

On-Farm Irrigation Efficiency 

Off-Farm Irrigation Efficiency 

Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 

Pump Discharge! 

Flead 

Flours per' 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



o.oo" 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

85.98 

85.12 

85.12 

83.28 

83.28 

81.44 

81.44 

Mm 3 /yr 

10.23 

10.23 

10.23 

10.23 

10.23 

10.23 

10.23 

Mm 3 /yr 

102.46 

101.56 

101.56 

99.31 

99.31 

97.07 

97.07 

Mm 3 /yr 

102.68 

101.56 

101.56 

99.31 

99.31 

97.07 

97.07 

Mm 3 /yr 

102.68 

101.56 

101.56 

99.31 

99.31 

97.07 

97.07 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Mm 3 /yr 

64.48 

63.84 

63.84 


62.46 

62.46 

61.08 

61.08 

Mm 3 /yr 

7.67 

7.67 

7.67 


7.67 

7.67 

7.67 

7.67 

Mm 3 /yr 

76.85 

76.17 

76.17 


74.49 

74.49 

72.80 

72.80 

Mm 3 /yr 

77.01 

76.17 

76.17 


74.49 

74.49 

72.80 

72.80 

Mm 3 /yr 

77.01 

76.17 

76.17 


74.49 

74.49 

72.80 

72.80 

mm/yr 

806.03 

797.97 

797.97 

780.74 

780.74 

763.50 

763.50 

mm/yr 

95.88 

95.88 

95.88 

95.88 

95.88 

95.88 

95.88 

mm/yr 

960.61 

952.09 

952.09 

931.07 

931.07 

910.05 

910.05 

mm/yr 

962.60 

952.09 

952.09 

931.07 

931.07 

910.05 

910.05 

mm/yr 

962.60 

952.09 

952.09 

931.07 

931.07 

910.05 

910.05 

% 

25 

25 

25 

25 

25 

25 

25 

Mm 3 /mo 

25.67 

25.39 

25.39 

24.83 

24.83 

24.27 

24.27 

m 3 /s 



0.00 


0.00 


0.00 

m 



0.00 


0.00 


0.00 

fear 



0.00 


0.00 


0.00 

km 



0.00 


0.00 


0.00 

Mm 3 /yr 

73.86 

74.79 

74.79 

76.77 

76.77 

78.76 

78.76 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.98 

0.98 

3.40 

3.40 

5.82 

5.82 

Mm 3 /yr 

98.29 

99.50 

99.50 

101.92 

101.92 

104.34 

104.34 

Mm 3 /yr 

172.51 

173.72 

173.72 

176.14 

176.14 

178.56 

178.56 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

Mm 3 /yr 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm7yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

































































































































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without With 

Without With 

Without 

b. Groundwater 

Normalized Natural Replenishment 

Mining Potential 

Artificial Recharge Weighted 1 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

-Total ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Return Flows: ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

4.94 

4.94 

4.94 

4.94 

4.94 

4.94 

4.94 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

% 

’’’To’.OO 

"’’ib’oo 

20.00 

””20.00 

20.00 

’’’’io’oo 

20.00 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Mm 3 /yr 



26.65 



26.39 

26.39 

25.82 

25.82 

25.25 

25.25 

Mm 3 /yr 



3.17 



3.17 

3.17 

3.17 

3.17 

3.17 

3.17 

Mm 3 /yr 



31.76 



31.48 

31.48 

30.79 

30.79 

30.09 

30.09 

Mm 3 /yr 



31.83 



31.48 

31.48 

30.79 

30.79 

30.09 

30.09 

Mm 3 /yr 



31.83 



31.48 

31.48 

30.79 

30.79 

30.09 

30.09 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Mm 3 /yr 

0.71 

0.54 

0.54 

0.43 

0.43 

0.36 

0.36 

Mm 3 /yr 

0.71 

0.54 

0.54 

0.43 

0.43 

0.36 

0.36 

Mm 3 /yr 

0.71 

0.54 

0.54 

0.43 

0.43 

0.36 

0.36 

Mm 3 /yr 

0.71 

0.54 

0.54 

0.43 

0.43 

0.36 

0.36 

Mm 3 /yr 

0.71 

0.54 

0.54 

0.43 

0.43 

0.36 

0.36 

Mm 3 /yr 

27.37 

26.92 

26.92 

26.25 

26.25 

25.61 

25.61 

Mm 3 /yr 

3.88 

3.71 

3.71 

3.60 

3.60 

3.53 

3.53 

Mm 3 /yr 

32.48 

32.02 

32.02 

31.22 

31.22 

30.45 

30.45 

Mm 3 /yr 

32.54 

32.02 

32.02 

31.22 

31.22 

30.45 

30.45 

Mm 3 /yr 

32.54 

32.02 

32.02 

31.22 

31.22 

30.45 

30.45 

% 

----- 

30 

28 

28 

24 

24 

20 

20 


’’’To 

’"To 

To 

”To 

10 

’’’To' 

To’ 

Mm 3 /yr 

4.23 

4.10 

4.10 

3.70 

3.70 

3.25 

3.25 

Mm 3 /yr 

4.23 

4.10 

4.10 

3.70 

3.70 

3.25 

3.25 

Mm 3 /yr 

4.23 

4.10 

4.10 

3.70 

3.70 

3.25 

3.25 

Mm 3 /yr 

4.23 

4.10 

4.10 

3.70 

3.70 

3.25 

3.25 

Mm 3 /yr 

4.23 

4.10 

4.10 

3.70 

3.70 

3.25 

3.25 

Mm 3 /yr 

31.60 

31.02 

31.02 

29.95 

29.95 

28.86 

28.86 

Mm 3 /yr 

8.12 

7.81 

7.81 

7.30 

7.30 

6.79 

6.79 

Mm 3 /yr 

36.71 

36.12 

36.12 

34.92 

34.92 

33.71 

33.71 

Mm 3 /yr 

36.78 

36.12 

36.12 

34.92 

34.92 

33.71 

33.71 

Mm 3 /yr 

36.78 

36.12 

36.12 

34.92 

34.92 

33.71 

33.71 

Mm 3 /yr 

35.17 

33.70 

33.70 

32.10 

32.10 

30.67 

30.67 

Mm 3 /yr 

11.69 

10.49 

10.49 

9.45 

9.45 

8.60 

8.60 

Mm 3 /yr 

40.28 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

35.17 

33.70 

33.70 

32.10 

32.10 

30.67 

30.67 

Mm 3 /yr 

11.69 

10.49 

10.49 

9.45 

9.45 

8.60 

8.60 

Mm 3 /yr 

40.28 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm7yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 























































































































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

mm/yr 

440 

421 

421 

401 

401 

383 

383 


Dependability 90% 

mm/yr 

146 

131 

131 

118 

118 

107 

107 


Dependability 75% 

mm/yr 

504 

485 

485 

463 

463 

444 

444 


Dependability 50% 

mm/yr 

504 

485 

485 

463 

463 

444 

444 


Dependability 25% 

mm/yr 

504 

485 

485 

463 

463 

444 

444 

Well Yield 


10 3 m7yr 

13.94 


No. of Irrigation Wells 

Existing 


1759 

3280 

3280 

3280 

3280 

3280 

3280 


Additional 


1521 

0 

0 

0 

0 

0 

0 

Max Annual Supply Capaciy 


MrnVyr 

45.72 

45.72 

45.72 

45.72 

45.72 

45.72 

45.72 

Peak Month Supply Capaciy 


% 

20 




Mm 3 /mo 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

Area to be Drained 


ha 








c. Total Water Available for Irrigation, On Farm 



2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted 1 

Mm 3 /yr 

99.65 

97.54 

97.54 

94.56 

94.56 

91.75 

91.75 


Dependability 90% 

Mm 3 /yr 

19.36 

18.16 

18.16 

17.12 

17.12 

16.27 

16.27 


Dependability 75% 

Mm 3 /yr 

117.13 

114.97 

114.97 

111.55 

111.55 

108.32 

108.32 


Dependability 50% 

Mm 3 /yr 

117.36 

114.97 

114.97 

111.55 

111.55 

108.32 

108.32 


Dependability 25% 

Mm 3 /yr 

117.36 

114.97 

114.97 

111.55 

111.55 

108.32 

108.32 

Depth 

ted Mean 

mm/yr 

1246 

1219 

1219 

1182 

1182 

1147 

1147 


Dependability 90% 

mm/yr 

242 

227 

227 

214 

214 

203 

203 


Dependability 75% 

mm/yr 

1464 

1437 

1437 

1394 

1394 

1354 

1354 


Dependability 50% 

mm/yr 

1467 

1437 

1437 

1394 

1394 

1354 

1354 


Dependability 25% 

mm/yr 

1467 

1437 

1437 

1394 

1394 

1354 

1354 



IV. Rt 

1 c 1 a i m a 1 

) 1 e S e w a 

ige 





From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

5 

20 

20 

35 

35 

60 

60 

MrnVyr 

0.69 

2.78 

2.78 

5.03 

5.03 

8.91 

8.91 

mm 

8.56 

34.79 

34.79 

62.84 

62.84 

111.31 

111.31 


1 . Investmen 

its and Costs 

; (in year 20 

10 terms) 






Investments 

1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 


4. Discharge Main 

- Total 

Per m 3 /sec 

5. Irrigation Systems 

- Total 

Per ha 

7. Well Construction 

Total 

Per Well 

8 . Pumps for wells 

Total 

Per Well 

9. Pumps on canals 

Total 

Total 

10. Drainage System 

Per ha 

Total Investment Cost 

Total 


Rs./m 


Mill.Rs. 


Mill.Rs. 


10 3 Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


0.00 


730.47 


0.00 


0.00 


0.00 


65.979 


100.35 


18.00 


27.38 


0.00 


858.20 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 
















































































































































































































































































































































































































































































































2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Depreciation Period 




Construction Period (for economic study) 


- Storage and Other Civil Works 

Years 

100 


4 





- Irrigation Systems, Dug wells etc. 

Years 

100 


4 





- Tube Wells, Pumps, Accessories 

Years 

25 


4 





- Drainage Works 

Years 

100 


4 





Annual O&M Costs on New Civil Works 









- Percentage of Investment 

% 

1.00 







Annual Cost 

Mill.Rs 

8.31 

8.31 

8.31 

8.31 

8.31 

8.31 

8.31 

Annual O&M Costs on New CCA 

Rs./ha 

600.00 



Mill.Rs 

4.80 

4.80 

4.80 

4.80 

4.80 

4.80 

4.80 

Annual O&M Costs of Pumps 

% 

5.00 


Annual Cost 


1.37 

1.37 

1.37 

1.37 

1.37 

1.37 

1.37 

Annual Energy Costs (Based on wtd. mean) 









Groundwater Pumping (for irrigation) 

Rs./m 3 

0.66 







Average Annual Cost 

Mill.Rs 

23.21 

22.24 

22.24 

21.18 

21.18 

20.24 

20.24 

SW Pumping (for irrigation only) 

Rs./m 3 



Average Annual Cost 

Mill.Rs 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Pumping from canals (for irrigation) 


Average Annual Cost 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

23.21 

22.24 

22.24 

21.18 

21.18 

20.24 

20.24 

Additional Annual Costs 

Mill.Rs 








Total O&M Cost (excl. capital costs) 

Mill.Rs 

37.69 

36.72 

36.72 

35.66 

35.66 

34.72 

34.72 

VI. Implementation 








Earliest Possible Completion Year 

2014 








Latest Planned Completion Year 

2060 









Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 




































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

JAKHAM-J 

0 

New 

Mahi 

udaipur 

No 

4ISAMAND Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 2040 2060 

With 

Plan 

Further Development 

With 

Without With 

Without With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 

GW On-Farm Irrigation Efficiency 


ha 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW for Kharif 

Weighted Mean multi annual GW Supply 

Mm 3 /yr 



J / 


Mm 3 /yr 

7.67 

7.67 

7.67 

7.67 

7.67 

7.67 

7.67 

Mm 3 /yr 

76.85 

76.17 

76.17 

74.49 

74.49 

72.80 

72.80 

Mm 3 /yr 

77.01 

76.17 

76.17 

74.49 

74.49 

72.80 

72.80 

Mm 3 /yr 

77.01 

76.17 

76.17 

74.49 

74.49 

72.80 

72.80 

Mm 3 /yr 

11.69 

10.49 

10.49 

9.45 

9.45 

8.60 

8.60 

Mm 3 /yr 

40.28 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.52 

35.52 

Mm 3 /yr 

40.35 

38.80 

38.80 

37.07 

37.07 

35.5:2 

35.52 








Mm 3 /yr 

11.69 

10.49 

10.49 

9.45 

9.45 

8.60 

8.60 

Mm 3 /yr 

n a 

n a 

n a 

n a 

n a 

n a 

n a 








Max. Annual Pumping Supply Capacity 

Peak Month GW Supply Capaciy 


Mm 3 /yr 

45.72 

45.72 

45.72 

45.72 

45.72 

45.72 

45.72 

Mm 3 /mo. 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

9.14 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

150.46 

141.84 

141.84 

135.15 

135.15 

177.07 

177.07 

% 

65.28 

61.23 

61.23 

53.90 

53.90 

51.20 

51.20 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

% 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

173.91 

% 

154.36 

153.63 

153.63 

152.31 

152.31 

151.83 

151.83 

% 

60.38 

57.76 

57.76 

55.20 

55.20 

52.84 

52.84 

% 

75.75 

72.81 

72.81 

72.05 

71.55 

68.01 

67.46 

% 

75.10 

71.73 

71.74 

70.87 

70.87 

66.87 

65.84 

% 

74.92 

71.46 

71.46 

70.73 

68.93 

64.80 

65.37 

VIII. Data for Present Value Assessment 

Period 

Investment 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 


Rate of Interest: 10.00% 

Start 

End 



2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5 

2040 

2030 

2030 

2050 

20 

20 

2060 

2050 

2050 

2070 

20 

40 






























































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

With 

Plan 

2020 2040 2060 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 

Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mm 3 /yr 

Mm 3 /yr 



99.90 



99.90 

99.90 

99.90 

99.90 

99.90 

99.90 



137.59 



136.62 

136.62 

135.56 

135.56 

134.62 

134.62 



85.36 



85.36 

85.36 

85.36 

85.36 

85.36 

85.36 



121.79 



120.82 

120.82 

121.02 

121.02 

120.08 

120.08 



150.46 



141.84 

141.84 

135.15 

135.15 

177.07 

177.07 



74.74 



73.16 

73.16 

70.92 

70.92 

68.81 

68.81 



99.65 



97.54 

97.54 

94.56 

94.56 

91.75 

91.75 

Wtd Mean Surface WS to Priority Sectors Mm 3 /yr 



17.81 



17.81 

17.81 

17.81 

17.81 

17.81 

17.81 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit 

With initial 
Developme 
nt 

With all 

further 

developme 

nts 


Mm 3 



1117.29 



1117.29 

Mm 3 



939.77 



939.77 

Mm 3 



177.52 



177.52 

Mill.Rs. 

Mill.Rs. 

... 

... 

1444.57 

1363.71 

... 

... 

1444.57 

1363.71 

Mill.Rs. 

Mill.Rs. 



995.75 

1208.02 



995.75 

1208.02 

Mill.Rs. 
Mill.Rs' ~ 

... 

... 

850.78 

236.55 

... 

... 

.850J8 

236.55 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 3 

% 

Rs/ha 

1.22 

15.9 

1.22 

15.9 

106347 

1.20 

106347 

1.20 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.28 

1.28 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 














































































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Kali Sindh Project 


WRIS Project Code: 


Aquifer Category 

Project Type: 

New 

Reference Document: 

River Basin: 

Chambal 

Linked to Project(s): 

District: 

Jhalawar 

Name(s): 

Groundwater Potential Zone (PZ) 

Jhalawar,Kota 

Code(s): 

Unintercepted Catchment Area, km 2 

1331.00 

Conditional on Project: 

Designed Live Storage, Mm 3 

147.27 

Code: 

Designed Dead Storage, Mm 3 

0.42 

Name: 


I. Water Resources Information System (WRIS) Data 


II. Priority Water Demands (inside the project command area), Gross 
(irrigation demand is computed by the CMLP model) 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 



Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.52 

0.97 

0.97 

1.08 

1.08 

1.17 

1.17 

Industries, Power Plants 

From SW 

Mm 3 /yr 

71.29 

71.29 

71.29 

71.29 

71.29 

71.29 

71.29 


From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.41 

0.44 

0.44 

0.49 

0.49 

0.54 

0.54 

Other 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

14,478 

14,478 

14,478 

14,478 

14,478 

14,478 

14,478 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Further Development 


Unit 


With | Without | With | Without | With | Without 


a. Surface Water 


Catchment Yield: 


Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Losses from Reservoir Annual 

During the Rabi Season 
Reservoir Siltation Per k] 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 
Planned Storage Capacity Increase 
Effective Storage (or Lift Capacity) 


Mm 3 /yr 

649.09 

649.09 

649.09 

649.09 

649.09 

649.09 

649.09 

Mm 3 /yr 

239.48 

239.48 

239.48 

239.48 

239.48 

239.48 

239.48 

Mm 3 /yr 

363.65 

363.65 

363.65 

363.65 

363.65 

363.65 

363.65 

Mm 3 /yr 

620.81 

620.81 

620.81 

620.81 

620.81 

620.81 

620.81 

Mm 3 /yr 

843.31 

843.31 

843.31 

843.31 

843.31 

843.31 

843.31 

Mm 3 /yr 

542.47 

542.47 

542.47 

542.47 

542.47 

542.47 

542.47 

% 

16.20 


% 

7.42 

m 3 /yr 

218.00 

Mm 3 /yr 

0.29 

Mm 3 


2.90 

2.90 

8.70 

8.70 

14.51 

14.51 

% 

45 


Mm 3 








Mm 3 

147.27 

144.79 

144.79 

138.99 

138.99 

133.18 

133.18 






































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


46.54 


44.24 


44.24 


38.87 


38.87 


46.54 


44.24 


44.24 


38.87 


38.87 


46.54 


44.24 


44.24 


38.87 


38.87 


46.54 


44.24 


44.24 


38.87 


38.87 


46.54 


44.24 


44.24 


38.87 


38.87 


33.49 


33.49 


33.49 


33.49 


33.49 


33.49 


33.49 


33.49 


33.49 


33.49 


_75.00 

’’ 75 . 06 ' 


75.00 

’ 75 . 00 ' 


75.00 


75.00 


_75.00_ 

”75:60 


75.00 


75.00 


75.00 

"75.00 


__7_5_._00 

”75.00 


34.90 


33.18 


33.18 


34.90 


33.18 


33.18 


34.90 


33.18 


33.18 


34.90 


33.18 


33.18 


34.90 


33.18 


33.18 


241.07 

’24T.07 


229.17 

”229.17 


229.17 

’22947’ 


241.07 

”24’l’.07 


229.17 

”22947’ 


229.17 

’22947" 


241.07 
.25 


229.17 

”"25 


229.17 


29.15 


29.15 


29.15 


29.15 


29.15 


29.15 


29.15 


29.15 


29.15 


2945 


201.33 

20E33’ 


201.33 

’’20T33 7 


201.33 

2003 


201.33 

~20\33 


201.33 

""’25 


201.33 
."25: 


25.12 


25.12 


25.12 


25.12 


25.12 


25.12 


25.12 


25.12 


2542 


2542 


173.50 

173450 


173.50 

' 773.50 


173.50 

173.50 


173.50 

”173.50 


173.50 
.25 


173.50 

25 


11.63 


11.06 


11.06 


9.72 


9.72 


8.37 


8.37 


0.00 


0.00 


0.00 


0.00 

’6T60 


0.00 

" 6 : 66 " 


0.00 

’’o’.’oo 


395_._20 

92.21 


397.68 

94.69 


_qoo 

397.68 


216.38 

473.54 


218.86 

476.02 


_ 94.69 
218.86 


_403.48_ 

100.49 


__ 0.00 
403.48 


69_6._04 

10.00 


698.52 

10.00 


_476.02_ 

698.52 


224.66 

481.82 


10049 

224.66 


10.00 

10.00 


10.00 

10.00 


qqoq 

qqoq 

10.00 


_704.32 

10.00 


481.82 

704.32 


jq 00 

10.00 


JO.OO 

10.00 


qqqq 

10.00 


qqqq 

10.00 


_iqqo 

10.00 


JO.OO 

10.00 


JO.OO 

10.00 


7L29 

71.29 


71.29 

71.29 


71.29 

71.29 


_71.29 

71.29 


jq.qo 

71.29 


71.29 

71.29 


71.29 

71.29 


_71.29 

71.29 


7E29 

71.29 


71.29 

71.29 


71.29 

0.00 


71.29 

0.00 


^71.29 

0.00 


71.29 

0.00 


71,29 

~71~.29 


q.oo 

0.00 


oqo 

0.00 


qqq 

0.00 


0.00 

0.00 


oqo 

0.00 


qqq 

0.00 


q.oo 

0.00 


q.oo 

0.00 


oqo 

0.00 


oqo 

oqo 

0.00 


409.28 

106.30 


_ _ q. o o 

409.28 


230.47 

487.63 


_ 106.30 
230.47 


710.13 

10.00 


_487_.63 

710.13 


jq.qq 

10.00 


qoqo 

qqqo 

”10.00 


qoqo 

10.00 


qoqo 

10.00 


71.29 

71.29 


_7J_.29 

71.29 


71.29 

71.29 


71.29 

71.29 


71.29 

0.00 


71.29 

0.00 


q.qo 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

0.00 
































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 
Artificial Recharge Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total 


hted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


13.64 


0.00 


20.00 


16.00 


14.43 

14.43 

14.43 

14.43 

14.43 

20 . 00 ' 


2.54 


2.54 


2.54 


2.54 


2.54 


16.97 


16.97 


16.97 


16.97 


16.97 


13.64 


0.00 


20.00 


16.00 


_13.7_L 
_13_.7_1_ 
13_.7J_ 
_13_.7_1_ 
13.71 

moo 


2.45 


2.45 


2.45 


2.45 


2.45 


16.16 


16.16 


16.16 


16.16 


16.16 


J3.64 

__aoo_ 

Logo 

:.aoo 

J0.00 

J0.00 

0.00 

"moo 


16.00 


30 


_10 

2.39 

2.39 

2.39 

J39 

2.39 

19.36 

19.36 

19.36 

1936 

1936 

32.07 

32.07 

32.07 

32.07 

32.07 

32.07 

32.07 

32.07 

32.07 

32.07 


28 


JO 
2.32 
2.32 
2.32 
2.32 
2.32 
18.48 
18.48 
18.48 
_18.48 
18.48 
30.71_ 
30.71 
30.7J_ 
30.74 
30.7_1_ 
30_.7_1_ 
30.7_1_ 
30.74 
30.74 
30.71 


_13.7_1_ 

_13.7_1_ 

_13.7J_ 

_13.7_1_ 

13.71 

moo" 


2.45 


2.45 


2.45 


2.45 


2.45 


16.16 


16.16 


16.16 


16.16 


16.16 


J3.64 

0.00 


20.00 


16.00 


12.05 

J2.05 

12.05 

12.05 

12.05 

moo 


2.41 


2.41 


2.41 


2.41 


2.41 


14.46 


14.46 


14.46 


14.46 


14.46 


_13.64 
_ 0.00 
_ 0.00 
_ o.oo 
_ o.oo 
_ o.oo 
0.00 
" 20.00 


16.00 


28 


JO 

2.32 

2.32 

2.32 

2.32 

:2.32 

jjwsl 

18.48 

_1_8.48_ 

J8.48 

_1_8.48_ 

_30.7_1_ 

3_0.71_ 

3071 

mil 

_30.7_1_ 

30.74 

_30.7_1_ 

3_0.7_1_ 

_30.7_1_ 

30.71 


24 


JO 

2.o_8_ 

2.o_8_ 

2.o_8_ 

_2.o_8_ 

_2.o_8_ 

16.54 
16.54 
16.54 
16.54 
16.54 
_ 2 _ 8 . 6 _ 1 _ 
28.6_1_ 
28 M 
_ 2 _ 8 . 6 _ 1 _ 
28.6_1_ 
28.61 
_28.6J_ 
_ 2 _ 8.6 _ 1 _ 
_28.6J_ 
28.61 


12.05 

12.05 

12.05 

12.05 

12.05 

20.00 


14.46 


14.46 


14.46 


14.46 


14.46 


2.41 


2.41 


2.41 


2.41 


2.41 


_13.64 

0.00 


20.00 


16.00 


10.38 

10.38 

10.38 

10.38 

10.38 

moo' 


2.39 


2.39 


2.39 


2.39 


2.39 


12.77 


12.77 


12.77 


12.77 


12.77 


24 


JO 

2.08 

2.08 

2.08 

2438 

2.08 

16.54 

J6.5.4 

16.54 

16.54 

16.54 

28.6J 

28.61 

2_8._61_ 

28.61 

28.61 

28.61 

28.61_ 

28.6J 

28.6J 

28.61! 


20 


___10 

1.82 
1.82 
1.82 
1.82 
_JJ2 
14.59 
14.59 
14._5_9 
14.59 
14._5_9 
26.52 
2_6._52 
26.52 
26_._52 
26_._52 
2_6._52 
26.52 
2_6._52 
26.52 
26.52 


J3.64 
_ 0.00 
_ O.OO 
_ 0.00 
_ 0.00 
_ 0.00 
0.00 
"moo 


16.00 


1038 

1038 

1038 

1038 

10.38 

20.00 


2.39 


2.39 


2.39 


2.39 


2.39 


12.77 


12.77 


12.77 


12.77 


12.77 


20 


_10 

1.82 

1.82 

1.82 

1.82 

J_._82 

’14.59 

14.59 

14.59 

1439 

1439 

2632 

2632 

2632 

2632 

2632 

2632 

26.52 

2632 

2632 

2632 







































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

mm/yr 

222 

212 

212 

198 

198] 

183 

183 

Dependability 90% 

mm/yr 

222 

212 

212 

198 

198 

183 

183 

Dependability 75% 

mm/yr 

222 

212 

212 

198 

1981 

183 

183 

Dependability 50% 

mm/yr 

222 

212 

212 

198 

198 

183 

183 

Dependability 25% 

Well Yield 

mm/yr 

10 3 m 3 /yr 

222 

27.51 

212 

212 

198 

198] 

183 

183 

No. of Irrigation Wells Existing 

Additional 


1065 

450 

1515 

0 

1515 

0 

1515 

0 

1515 

61 

1515 

6 

1515 

6 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Mm 3 /yr 

% 

41.69 

20 

41.69 

41.69 

41.69 

41.69] 

41.69 

41.69 

Mm 3 /mo 

8.34 

8.34 

8.34 

8.34 

8.34 

8.34 

8.34 

Area to be Drained 

c. Total W ; 

ha 

a t e r Avi 

a i 1 a b 1 e 

for I r ri 

g a t i o n , 

On Fan 

m 





2010 

2020 

2040 

2060 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted J 

Mm 3 /yr 

66.97 

63.88 

63.88 

57.76 

57.76 

51.64 

51.64 

Dependability 90% 

Mm 3 /yr 

66.97 

63.88 

63.88 

57.76 

57.76 

51.64 

51.64 

Dependability 75% 

Mm 3 /yr 

66.97 

63.88 

63.88 

57.76 

57.76 

51.64 

51.64 

Dependability 50% 

Mm 3 /yr 

66.97 

63.88 

63.88 

57.76 

57.76 

51.64 

51.64 

Dependability 25% 

Mm 3 /yr 

66.97 

63.88 

63.88 

57.76 

57.76 

51.64 

51.64 

Depth ited Mean 

mm/yr 

463 

441 

441 

399 

399 

357 

357 

Dependability 90% 

mm/yr 

463 

441 

441 

399 

399 

357 

357 

Dependability 75% 

mm/yr 

463 

441 

441 

399 

399 

357 

357 

Dependability 50% 

mm/yr 

463 

441 

441 

399 

399 

357 

357 

Dependability 25% 

mm/yr 

463 

441 

441 

399 

399 

357 

357 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

Mm 3 /yr 

mm 

5 

0.38 

2.66 

20 

1.56 

10.79 

20 

1.56 

10.79 

35 

2.82 

19.50 

35 

2.82 

19.50] 

60 

5.00 

34.54 

60 

5.00 

34.54 
































































































































































































































































































V. Investments and Costs (in year 2010 terms) 


Investments 

1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/m (head) 

- Total 


4. Discharge Main 

5. Irrigation Systems 

7. Well Construction 

8. Pumps for wells 

9. Pumps on canals 

10. Drainage System 


Per m /sec/ 
- Total 
Per ha 
Total 
Per Well 
Total 
Per Well 
Total 
Total 
Per ha 
Total 


Total Investment Cost 


Rs./m 


Mill.Rs. 


Mill.Rs. 


10" Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Rs. 


Mill.Rs. 


10" Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


Mill.Rs. 


24.72 


3640.51 


0.00 


0.00 


108700 


1573.76 


54.944 


24.75 


18.00 


8.11 


0.00 


5247.13 


0.00 


0.00 


0.00 


0.001 


| 0.001 I 0.001 


0.001 


| 0.001 I 0.001 


0.00| 


| 0.001 I 0.001 


0.001 0.001 0.001 0.001 0.001 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


2010 


2020 


2040 


2060 


Unit 


With 

Plan 


_ Further Development _ 

With | Without | With | Without | With | Without 


Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Years 

Years 


Years 

Years 


100 

Too' 


25 

Too' 


Construction Period (for economic study) 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

52.39 

52391 52391 52.39| 52.39| 52.39| 52.39 

Annual O&M Costs on New CCA 

Rs./ha 

600.00 


Mill.Rs 

8.69 

8.69| 8.69| 8.69| 8.69| 8.69| 8.69 

Annual O&M Costs of Pumps 

Annual Cost 

% 

5.00 

0.41 

0.411 0.411 0.411 0.411 0.411 0.41 




Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 


Rs./m'" 


0.56 


Mill.Rs 


17.96 


Rs./m 


Mill.Rs 


0.00 


17.20| 17.20| 16.02| 16.02| 14.85| 14.85 


0.001 0.001 0.001 0.001 0.001 0.00 


Pumping trom canals (tor irrigation) 

Average Annual Cost 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

A/f ill Dp 

17.96 

17.20 

17.20 

16.02 

16.02 

14.85 

14.85 

Additional Annual Costs 

Total O&M Cost (excl. capital costs) 

Mlll.KS 

Mill.Rs 

79.44 

78.68 

78.68 

77.50 

77.50 

76.33 

76.33 


VI. Implementation 


Earliest Possible Completion Year 
Latest Planned Completion Year 


2014 


2060 


Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 

















































































































































































































































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Kali Sindh 

0 

New 

Chambal 

Jhalawar 

No 

Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 | 2040 | 2060 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 
GW On-Farm Irrigation Efficiency 


ha 

14478 

14478 

14478 

14478 

14478 

14478 

14478 

% 

75.00 

75.00 

75.00 

75.00 

75.661 

75.00 

75.00 

% 

75.00 

75.00" 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW forKharif 

Weighted Mean multi annual GW Supply 

Max. Annual Pumping Supply Capacity 

Mm 3 /yr 

19 71 


1 Z. / 1 


Mm 3 /yr 

34.90 

33.18 

33.18 

29.15 

29.15 

25.12 

25.12 

Mm 3 /yr 

34.90 

33.18 

33.18 

29.15 

29.15 

25.12 

25.12 

Mm 3 /yr 

34.90 

33.18 

33.18 

29.15 

29.15 

25.12 

25.12 

Mm 3 /yr 

34.90 

33.18 

33.18 

29.15 

29.15 

25.12 

25.12 

Mm 3 /yr 

32.07 

30.71 

30.71 

28.61 

28.61 

26.52 

26.52 








Mm 3 /yr 

32.07 

30.71 

30.71 

28.61 

28.61 

26.52 

26.52 

MmVyr 

32.07 

30.71 

30.71 

28.61 

28.61 

26.52 

26.52 

Mm 3 /yr 

32.07 

30.71 

30.71 

28.61 

28.61 

26.52 

26.52 

MmVyr 

32.07 

30.71 

30.71 

28.611 

28.611 

26.52 

26.52 

MmVyr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 








MmVyr 

41.69 

41.69 

41.69 

41.69 

41.69 

41.69 

41.69 

Peak Month GW Supply Capaciy 


MmVmo. 

8.34 

8.34 

8.34 

8.34 

8.34 

8.34 

8.34 








b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

632.46 

689.37 

689.37 

716.99 

717.02 

696.51 

696.51 

% 

130.29 

126.24 

126.24 

114.94 

114.94 

94.41 

94.41 

% 

130.46 

126.40 

126.40 

106.68 

106.68 

94.67 

94.67 

% 

130.90 

126.82 

126.82 

106.70 

106.70 

95.40 

95.40 

% 

131.10 

127.01 

127.01 

107.02 

107.02 

95.68 

95.68 

% 

130.72 

126.65 

126.65 

108.27 

108.27 

95.09 

95.09 

% 

47.88 

48.06 

48.06 

49.51 

49.53 

51.36 

51.36 

% 

45.41 

45.47 

45.47 

48.42 

48.41 

50.39 

50.07 

% 

38.83 

38.51 

38.51 

46.08 

45.00 

46.99 

48.07 

% 

37.40 

36.99 

36.99 

44.48 

44.48 

47.60 

46.38 

VIII. Data for Present Value Assessment 

Period 

Investmen 

t 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 


Rate of Interest: 10.00% 

Start 

End 



2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5" 

2040 

2030 

2030 

2050 

20 

20 

.2060. 

'"“"2050 

2050 

2070 

'“""20 

'““"40 





































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 

2040 

2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 1 

Vithout 

Annuity Capital Cost 

Mill.Rs./yr 

608.94 

608.94 

608.94 

608.941 

608.94 

608.94 

608.94 

Annuity Total Project Cost 

Mill.Rs./yr 

688.38 

687.62" 

687.62" 

686.44 

686.44 

685.27 

685.27 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

340.30 

340.30 

340.30 

340.30 

340.30 

340.30 

340.30 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

396.59 

395.40 

395.40 

417.81 

417.81 

416.64 

416.64 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

632.46 

689.37 

689.37 

716.99 

717.02 

696.51 

696.51 

Wtd.Mean net Irrigation water supply 

Mm 3 /yr 

_50.23 _ 

___ 47_.9_1_ _ 

47.91 

43.32 

43.32 

38.73 

_38.73 

Wtd.Mean gross Irrigation WS on farm 

Mm' /yr 

66.97 

63.88 

____6_3.8_8___ 

____5_7.7_6___ 

____57.7_6__ 

51.64 

51.64 

Wtd Mean Surface WS to Priority Sectors 

Mm'Vyr 

81.29 

81.29 

81.29 

81.29 

81.29 

81.29 

81.29 

X. Present Value 










With 

With all 








initial 

further 







unit j. 

)evelopm d 

evelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

1321.94 

1321.94 






2.On farm Irrig. Supply(excl. present) 

Mm 3 

511.71 

511.71 






3. Water Supply to Priority Sectors 

Mm 3 

810.23 

810.23 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

6691.65 

6691.61 






5. Total Project Costs 

Mill.Rs. 

6854.55 

6854.55 






6. Project Capital Costs 

Mill.Rs. 

6069.39 

6069.39 






7. Irrigation allocated Project Costs 

Mill.Rs. 

3977.90 

3977.90 






8. Irrigation allocated Capital Costs 

Mill.Rs. 

3391.84 

3391.84 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

2713.75 

2713.71 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./m 3 

5.19 

5.19 






2. Priority Sectors Use 

% 

61.3 

61.3 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

234276 

234276 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

1.68 

1.68 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.80 

1.80 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 



















































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Manoharthana Project 


WRIS Project Code: 


Aquifer Category 

Project Type: 

New 

Reference Document: 

River Basin: 

Chambal 

Linked to Project(s): 

District: 

Jhalawar 

Name(s): 

Groundwater Potential Zone (PZ) 

Manoharthana 

Code(s): 

Unintercepted Catchment Area, km 2 

1159.00 

Conditional on Project: 

Designed Live Storage, Mm 3 

63.09 

Code: 

Designed Dead Storage, Mm 3 

21.67 

Name: 


I. Water Resources Information System (WRIS) Data 


II. Priority Water Demands (inside the project command area), Gross 
(irrigation demand is computed by the CMLP model) 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 



Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.63 

1.26 

1.26 

1.54 

1.54 

1.71 

1.71 

Industries, Power Plants 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.39 

0.40 

0.44 

0.44 

0.44 

0.48 

0.48 

Other 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 

0.01 

0.01 

0.01 

0.02 

0.02 

0.02 

0.02 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

9,834 

9,834 

9,834 

9,834 

9,834 

9,834 

9,834 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Further Development 


Unit 


With | Without | With | Without | With | Without 


a. Surface Water 


Catchment Yield: 


Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Losses from Reservoir Annual 

During the Rabi Season 
Reservoir Siltation Per k] 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 
Planned Storage Capacity Increase 
Effective Storage (or Lift Capacity) 


Mm 3 /yr 

167.51 

167.51 

167.51 

167.51 

167.51 

167.51 

167.51 

Mm 3 /yr 

70.08 

70.08 

70.08 

70.08 

70.08 

70.08 

70.08 

Mm 3 /yr 

94.08 

94.08 

94.08 

94.08 

94.08 

94.08 

94.08 

Mm 3 /yr 

118.78 

118.78 

118.78 

118.78 

118.78 

118.78 

118.78 

Mm 3 /yr 

160.03 

160.03 

160.03 

160.03 

160.03 

160.03 

160.03 

Mm 3 /yr 

114.65 

114.65 

114.65 

114.65 

114.65 

114.65 

114.65 

% 

16.20 


% 

7.42 

m 3 /yr 

218.00 

Mm 3 /yr 

0.25 

Mm 3 


2.53 

2.53 

7.58 

7.58 

12.63 

12.63 

% 

45 


Mm 3 








Mm 3 

63.09 

61.70 

61.70 

58.92 

58.92 

56.14 

56.14 





































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


47.36 


46.07 


46.07 


43.50 


43.50 


40.93 


40.93 


47.36 


46.07 


46.07 


43.50 


43.50 


40.93 


40.93 


47.36 


46.07 


46.07 


43.50 


43.50 


40.93 


40.93 


47.36 


46.07 


46.07 


43.50 


43.50 


40.93 


40.93 


47.36 


46.07 


46.07 


43.50 


43.50 


40.93 


40.93 


_75.00 

”75.00 


75.00 

’ 75 . 00 ' 


75.00 


75.00 


_75.00_ 

”75:60 


75.00 


75.00 


75.00 

"75.00 


J75.00 

”75.00 


35.52 


35.52 


35.52 


35.52 


35.52 


361.20 

36T.20 


361.20 

36T.20 


361.20 
.25 


34.56 


34.56 


34.56 


34.56 


34.56 


34.56 


34.56 


34.56 


34.56 


34.56 


351.39 

35E39 


351.39 

'STS’ 


351.39 

35E39 


351.39 

’STS’ 


351.39 

””25 


351.39 

25 


32.63 


32.63 


32.63 


32.63 


32.63 


32.63 


32.63 


32.63 


32.63 


32.63 


331.77 

331/77 


331.77 

”337.77 


331/77 

331/77 


_33J_.77 

T3T.77 


331.77 
””25 


331.77 

25 


30.70 


30.70 


30.70 


30.70 


30.70 


30.70 


30.70 


30.70 


30.70 


30.70 


312.14 


312.14 


312.14 

”3’l2.T4 


312.14 


312.14 


312.14 

' 3 I 2 J 4 


312.14 


25 


312.14 

25 


11.84 


11.52 


11.52 


10.88 


10.88 


10.23 


10.23 


0.00 


0.00 


0.00 


0.00 

"6T60 


0.00 

’”6766" 


0.00 

"0.06 


;_5L56 

6.99 


52.95 

8.38 


__qqo 

52.95 


_30.99 

55.69 


32.38 

57.08 


_8.3S 

32.38 


_55.73 

11.16 


q.oo 

55.73 


_96.94 

10.00 


98.33 

10.00 


__5_7.08_ 

98.33 


35.16 

59.86 


11.16 
35.16 


58.51 

13.94 


q.oq 

58.51 


jq.qo 

10.00 


10.00 

10.00 


jqqq 

jqqo 

10.00 


101.11 

10.00 


_ 59.86 
101.11 


37.94 

62.64 


13.94 

37.94 


_1_0.00 

10.00 


JO.OO 

10.00 


103.89 

10.00 


__62._64 

103.89 


jq.oq 

10.00 


jqqq 

10.00 


jqqq 

10.00 


JO.OO 

10.00 


JO.OO 

10.00 


JO.OO 

10.00 


jq.qo 

jq.oq 

To'.oo 


q.oq 

0.00 


q.oo 

0.00 


0.00 

0.00 


0.00 

0.00 


_j_aoo 

0.00 


jo.oo 

10.00 


jo.oo 

10.00 


q.oo 

0.00 


q.oo 

0.00 


0.00 

0.00 


0.00 

0.00 


0.00 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


0.00 

0.00 


q.oo 

0.00 


q.oo 

’" 6:00 


q.oq 

0.00 


q.oo 

0.00 


q.oq 

0.00 


qqo 

0.00 


qqo 

0.00 


oqo 

0.00 


q.oo 

0.00 


q.oq 

0.00 


q.oq 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

oqo 

0.00 


qqo 

0.00 


q.oo 

q.oo 

"q.oq 

oqo 

q.oo 

0.00 


q.oq 

0.00 


oqo 

0.00 









































































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 
Artificial Recharge Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total 


hted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


14.85 


0.00 


20.00 


16.00 


14.68 

14.68 

14.68 

14.68 

14.68 

' 20 . 06 ' 


2.76 


2.76 


2.76 


2.76 


2.76 


17.45 


17.45 


17.45 


17.45 


17.45 


14.85 


0.00 


20.00 


16.00 


14.28 

14.28 

14.28 

14.28 

14.28 

"moo 


2.64 


2.64 


2.64 


2.64 


2.64 


16.92 


16.92 


16.92 


16.92 


16.92 


J4.8_5_ 

Logo 

Logo 

J0.00 

J0.00 

J0.00 

0.00 

"moo 


16.00 


30 


..10 

2.40 

2.40 

2.40 

2.40 

..?..40. 

19.85’ 

19.85 

19.85 

19.85 

19.85 

33.67 

33_.67 

33_.67 

33.67 

33.67 

33_.67 

33.67 

33.67 

33_.67 

33.67 


28 


JO 

2.34 

2.34 

2.34 

2.34 

__2.34 

19.26 

19.26 

19.26 

19.26 

19.26 

32.44 

32.44 

32.44 

32.44 

32.44 

32.44 

32.44 

32.44 

32.44 

32.44 


14.28 

14.28 

14.28 

14.28 

14.28 

moo 


16.91 


16.91 


16.91 


16.91 


16.91 


2.63 


2.63 


2.63 


2.63 


2.63 


28 


JO 

2.34 

2.34 

2.34 

2.34 

J.34 

}925 

_19.25_ 

_19.25_ 

J9.25 

_19.25_ 

3_2.3_9_ 

32.39 

32.39 

32.39 

3_2.3_9_ 

3_2.3_9_ 

3239 

3239 

3239 

32.39 


J4.85 

0.00 


20.00 


16.00 


__1_3.49_ 

J3.49 

J3.49 

J3.49 

13.49 

"moo" 


2.57 


2.57 


2.57 


2.57 


2.57 


16.06 


16.06 


16.06 


16.06 


16.06 


J4.85 
_ 0.00 
_ 0.00 
_ o.oo 
_ o.oo 
_ 0.00 
0.00 
" 20.00 


16.00 


24 


_J0 
2.12 
2.12 
2.12 
2.12 
2.12 
F877 
_1_8.17_ 
P8.17 
18.17 
Jf8.17 
_3_1.02 
_3_1.0_2_ 
31.02 
31.02 
_3_1.02 
31.02 
31.02 
31.02 
31.02 
31 M 


_1_3.49 

13.49 

13.49 

13.49 

13.49 

20.00 


2.57: 


2.57: 


2.57 


2.57 


2.57: 


16.06 


16.06 


16.06 


16.06 


16.06 


_14._8_5 

0.00 


20.00 


16.00 


J_2._69 

J_2._69 

J_2._69 

__1_2._69 

12.69 

'mOO' 


2.53 


2.53 


2.53 


2.53 


2.53 


15.22 


15.22 


15.22 


15.22 


15.22 


_14._85 

_ _o.oo 
_ 0.00 
_ _0.00 
__()_.()(_) 
_ 0.00 
0.00 
"20.06 


16.00 


24 


_ JO 
2.12 
2.12 
2.12 
2.12 
2.12 
"l8."l7 
18T7 
J_8.J_7 
18.17 
J847 
31.02 
31.02 
3J.02 
3_\_m 
31JD2 
3_U)2 
31.02 
31.02 
31.02 
31.02 


20 


__10 

1.87 

1_._87 

1.87 

_1_._87 

_J_._87 

17.08 

17.08 

J7.08 

17.08 

17.08 

29.72 

29.72 

29.72 

29.72 

29.72 

29.72 

29.72 

29.72 

29.72 

29.72 


_1_2._69 

_1_2_._69 

12.69 

12.69 

12.69 

m'oo 


15.22 


15.22 


15.22 


15.22 


15.22 


2.53 


2.53 


2.53 


2.53 


2.53 


20 


JO 
1.87 
L87 
1.87 
1.87 
J_._87 
’17.08 
17.08 
17.08 
_17_.08 
17.08 
29.72 
29.72 
2972 
2972 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 





























































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Denendabilitv 75% 

mm/yr 

mm/yr 

mm/yr 

mm/yr 

mm/yr 

342 

342 

342 

342 

342 

330 

330 

330 

330 

330 

329 

329 

329 

329 

329 

315 

315 

315 

315 

315 

315 

315 

315 

315 

315 

302 

302 

302 

302 

302 

302 

302 

302 

302 

302 

Well Yield 

No. of Irrigation Wells 

Existing 

Additional 

10 3 m 3 /yr 

18.27 

4159 

6 

4159 

6 

4159 

0 

4159 

0 

4159 

61 

4159 

6 

4159 

6 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Mm 3 /yr 

% 

75.98 

20 

75.98 

75.98 

75.98 

75.98 

75.98 

75.98 

Mm 3 /mo 

15.20 

15.20 

15.20 

15.20 

15.20 

15.20 

15.20 

Area to be Drained 

c. Total W 

ha 

a t e r Avi 

a i 1 a b 1 e 

for I r ri 

g a t i o n , 

On Fan 

m 





2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 


Dependability 90% 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 


Dependability 75% 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 


Dependability 50% 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 


Dependability 25% 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 

Depth 

ited Mean 

mm/yr 

704 

681 

681 

647 

647 

614 

614 


Dependability 90% 

mm/yr 

704 

681 

681 

647 

647 

614 

614 


Dependability 75% 

mm/yr 

704 

681 

681 

647 

647 

614 

614 


Dependability 50% 

mm/yr 

704 

681 

681 

647 

647 

614 

614 


Dependability 25% 

mm/yr 

704 

681 

681 

647 

647 

614 

614 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.38 

1.56 

1.56 

2.82 

2.82 

5.00 

5.00 


Annual Irrigation Depth 

mm 

3.91 

15.89 

15.89 

28.70 

28.70 

50.84 

50.84 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 









Total 

Mill.Rs. 

1630.32 

0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 








3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 

85500 



Total 

Mill.Rs. 

840.81 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

oool 

oool 

oool 

oool 

oool 

0.00 

8. Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

2471.13 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 















































































































































































































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SlUuV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

.4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

24.71 

24.711 24.711 24.711 24.711 24.711 24.711 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

8.61 

8^11 8^11 8^11 S^TI 8^11 8^67 



Annual O&M Costs of Pumps 

Annual Cost 

Annual Pnpro'v Costs tRasod on wtd ttiphtA 

% 

5.00 



0.00 

(Tool (Tool (Tool (Tool (Tool (Too 

iVll 11 LICll V Ull W LU. JLIIV^CIII j 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.50 


Mill.Rs 

16.83 

16.221 16.20| 15.511 15.511 14.86| 14.86 

Rs./m 3 



Mill.Rs 

0.00 

oool oool oool (Tool (Tool aoo 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

AHHitirvnQl AnmiQl Cnctc 

Mill.Rs 

Mill Rq 

16.83 

16.22 

16.20 

15.51 

15.51 

14.86 

14.86 

/VUUlllUIlcll /YllllUdJ. 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

50.16 

49.54 

49.52 

48.84 

48.84 

48.19 

48.19 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 
















































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Manoharthana Project 


Weights of Dependability Levels 
Dependability, % 90 75 

Weight 0.180 0.280 

50 

0.260 

25 

0.280 

0 


New 

Chambal 

Jhalawar 

No 




2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

9834 

9834 

9834 

9834 

9834 

9834 

9834 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66 

75.00 

75.00 

oiuss uvv avanauic wmiuui riujcui 

Gross SW on farm Dependability 90% 

Mm /yr 
Mm 3 /yr 

1 J.OJ 

35.52 

34.56 

34.56 

32.63 

32.63 

30.70 

30.70 

Dependability 75% 

Mm 3 /yr 

35.52 

34.56 

34.56 

32.63 

32.63 

30.70 

30.70 

Dependability 50% 

Mm 3 /yr 

35.52 

34.56 

34.56 

32.63 

32.63 

30.70 

30.70 

Dependability 25% 

Mm 3 /yr 

35.52 

34.56 

34.56 

32.63 

32.63 

30.70 

30.70 

Dependability 90% 

Mm 3 /yr 

33.67 

32.44 

32.39 

31.02 

31.02 

29.72 

29.72 

Dependability 75% 

Mm 3 /yr 

33.67 

32.44 

32.39 

31.02 

31.02 

29.72 

29.72 

Dependability 50% 

MmVyr 

33.67 

32.44 

32.39 

31.02 

31.02 

29.72 

29.72 

Dependability 25% 

Mm 3 /yr 

33.67 

32.44 

32.39 

31.02 

31.02 

29.72 

29.72 

Firm GW forKharif 


MmVyr 

MmVyr 

_33.67 

32.44 

32.39 

31.02 

31.02 

29.72 

_29.72 

vv eigineu ivictui mum amiuai uvv ouppiy 

Max. Annual Pumping Supply Capacity 

MmVyr 

n.a. 

75.98 

n.a. 

75.98 

n.a. 

75.98 

n.a. 

75.98 

n.a. 

75.98 

n.a. 

75.98 

n.a. 

75.98 

Peak Month GW Supply Capaciy 


MmVmo. 

15.20 

15.20 

15.20 

15.20 

15.20 

15.20 

15.20 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

341.28 

408.33 

408.33 

503.46 

503.46 

571.19 

571.19 

CMLP Irrig. Intensity Dependability 90% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 75% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 50% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Dependability 25% 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

Weighted Mean 

% 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

CMLP GW Use Dependability 90% 

% 

69.00 

67.40 

67.31 

60.90 

60.90 

58.35 

58.35 

Dependability 75% 

% 

68.70 

67.11 

67.01 

60.46 

60.46 

57.85 

57.85 

Dependability 50% 

% 

68.06 

66.51 

66.41 

59.49 

59.49 

56.73 

56.73 

Dependability 25% 

% 

68.03 

66.53 

66.42 

59.41 

59.41 

56.61 

56.61 

VIII. Data for Present Value Assessment 

Period 

Investmen 

Operation 

Lngth 

Start 

1 

|Rate of Interest: 

10.00% 



Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





2040 

2030 

2030 

2050 

20 

20 





2060 

2050 

2050 

2070 

20 

40 















































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 | 2040 | 2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 
Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

Mill.Rs./yr 

286.73 

336.89 

286.73 

336.28" 

286.73 

-- 3 - 36.26 

286.73 

""" 335257 ” 

286.73 

335.57 

286.73 

334.92 

286.73 

’’’’’ 334.92 

Mill.Rs./yr 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

253.75 

Mill.Rs./yr 

301.07 

300.39 

300.37 

302.59 

302.59 

301.94 

301.94 

Mill.Rs./yr 

341.28 

408.33 

408.33 

503.46 

503.46 

571.19 

571.19 

Mm 3 /yr 

51.89 

50.25 

50.21 

47.74 

47.74 

45.31 

45.31 

Mm 3 /yr 

69.19 

66.99 

66.95 

63.65 

63.65 

60.42 

60.42 

Wtd Mean Surface WS to Priority Sectors 

Mm 3 /yr 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit r 

With 

initial 

)evelopm d 
ent 

With all 

further 

evelopme 

nts 


Mm 3 

632.19 

632.40 

Mm 3 

532.52 

532.73 

Mm 3 

99.67 

99.67 

Mill.Rs. 

Mill.Rs. 

3966.74 

3352.81 

3966.74 

3352.92 

Mill.Rs. 

Mill.Rs. 

2857.92 

2999.60 

2857.92 

2999.70 

Mill.Rs. 

Mill.Rs. 

2529.21 

967.14 

2529.21 

967.03 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 

% 

5.30 

15.8 

5.30 

15.8 

Rs/ha 

257190 

1.32 

257190 

1.32 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.38 

1.38 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 



































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Mej-Ramgarh Lift Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 


Aquifer Category 



A 

Project Type: 

New 

Reference Document: 



River Basin: 

Chambal 

Linked to Project(s): 




District: 

Bundi 


Name(s): 




Groundwater Potential Zone (PZ) 

Unintercepted Catchment Area, km 2 

Designed Live Storage, Mm 3 

Bundi 


Code(s): 





conditional on project: 

Code: 



Designed Dead Storage, Mm 3 



Name: 




II. Priority Water Demands (inside the proj 
(irrigation demand is computed 

ject command area), Gross 
^the CMLP model) 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities From SW 

Mm 3 /yr 








From GW 

Mm 3 /yr 








Towns From SW 

Mm 3 /yr 

201.67 

201.67 

201.67 

201.67 


201.67 

201.67 

201.67 

From GW 

Mm 3 /yr 








Villages From SW 

Mm 3 /yr 








(incl. in Towns) From GW 

Mm 3 /yr 

6.32 

13.01 

13.01 

16.33 


16.33 

18.31 

18.31 

Industries, Power Plants From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock From SW 

Mm 3 /yr 








(incl. in Towns) From GW 

Mm 3 /yr 

3.03 

3.35 

3.35 

4.00 


4.00 

4.65 

4.65 

Other From SW 

Mm 3 /yr 


1 

1 

1 

1 


1 

1_ 

From GW 

Mm 3 /yr 

0.041 

0.044 

0.044 

0.050 


0.050 

0.055 

0.055 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

60,080 

60,080 

60,080 

60,080 

60,080 

60,080 

60,080 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 




Further Development 


Unit 


With 

Without 

With 

Without 

With 

Without 

a. Surface Water 

Catchment Yield: Mean 

Mm 3 /yr 

570.39 

570.39 

570.39 

570.39 

570.39 

570.39 

570.39 

Dependability 90% 

Mm 3 /yr 

172.24 

172.24 

172.24 

172.24 

172.24 

172.24 

172.24 

Dependability 75% 

Mm 3 /yr 

317.59 

317.59 

317.59 

317.59 

317.59 

317.59 

317.59 

Dependability 50% 

Mm 3 /yr 

612.27 

612.27 

612.27 

612.27 

612.27 

612.27 

612.27 

Dependability 25% 

Mm 3 /yr 

1179.45 

1179.45 

1179.45 

1179.45 

1179.45 

1179.45 

1179.45 

Weighted Me 

Losses from Reservoir Annual 

During the Rabi Season 

Mm 3 /yr 

% 

% 

609.36 

16.20 

7.42 

609.361 

| 609.361 

| 609.361 


609.361 

609.36 

| 609.36 

Reservoir Siltation Per knr 

- Catchment Total 

- Cumulated Siltation 

- Part of Siltation in Dead Storage 

m 3 /yr 

Mm 3 /yr 

Mm 3 

% 

218.00 

0.00 

45 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Planned Storage Capacity Increase 

Effective Storage (or Lift Capacity) 

Mm 3 

Mm 3 

342.39 

342.39 

342.39 

342.39 

342.39 

342.39 

342.39 























































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Import: Mean 

MmVyr 



0.00 


0.00 


0.00 









Dependability 90% 

Mm/yr 



0.00 


0.00 


0.00 









Dependability 75% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Dependability 50% 

Mm 3 /yr 



0.00 


0.00 


0.00 









Dependability 25% 

Mm /yr 



0.00 


0.00 


0.00 

Total SW for lrrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 

MmVyr 

12.17 

n nn 

12.17 

n nn 

12.17 

n nn 

12.17 

n nn 

12.17 

n nn 

12.17 

n nn 

12.17 

n nn 

ivim /yr 
Mm 3 /yr 

u.uu 

14.84 

U.UU 

14.84 

u.uu 

14.84 

U.UU 

14.84 

U.UU 

14.84 

U.UU 

14.84 

U.UU 

14.84 

Dependability 50% 

Mm 3 /yr 

14.84 

14.84 

14.84 

14.84 

14.84 

14.84 

14.84 

Dependability 25% 

Mm 3 /yr 

14.84 

14.84 

14.84 

14.84 

14.84 

14.84 

14.84 

On-Farm Irrigation Efficiency 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Off-Farm Irrigation Efficiency 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross SW on Farm:Weighted Mean 

Mm 3 /yr 

9.13 

9.13 

9.13 

9.13 

9.13 

9.13 

9.13 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

Dependability 50% 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

Dependability 25% 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

On-Farm SW Irrig. Depth:Wtd. Mean 

mm/yr 

15.19 

15.19 

15.19 

15.19 

15.19 

15.19 

15.19 

Dependability 90% 

mm/yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

mm/yr 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

Dependability 50% 

mm/yr 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

Dependability 25% 

mm/yr 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

18.53 

Peak Month Supply Capacity 

% 

25 

25 

25 

25 

25 

25 

25 


Mm’/mo 

3.71 

3.71 

3.71 

3.71 

3.71 

3.71 

3.71 

Pump Discharge^ 

m 3 /s 



0.00 


0.00 


0.00 

Flead 

m 



0.00 


0.00 


0.00 

Hours per Year 



0.00 


0.00 


0.00 

Discharge Main Length 

km 



0.00 


0.00 


0.00 

Surplus Catchment Yield: Wtd. Mean 

MmVyr 

304.55 

304.55 

304.55 

304.55 

304.55 

304.55 

304.55 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 









Dependability 50% 

Mm 3 /yr 

269.88 

269.88 

269.88 

269.88 

269.88 

269.88 

269.88 

Dependability 25% 

Mm 3 /yr 

837.06 

837.06 

837.06 

837.06 

837.06 

837.06 

837.06 

Possible Domestic+Livestock Wtd Mean 

Mm 3 /yr 

191.35 

191.35 

191.35 

191.35 

191.35 

191.35 

191.35 

Dependability 90% 

Mm 3 /yr 

144.34 

144.34 

144.34 

144.34 

144.34 

144.34 

144.34 

Dependability 75% 

Mm 3 /yr 

201.67 

201.67 

201.67 

201.67 

201.67 

201.67 

201.67 

Dependability 50% 

Mm 3 /yr 


201.67 

201.67 

201.67 

201.67 

201.67 

201.67 

ZU1.D / 

Dependability 25% 

Mm 3 /yr 

201.67 

201.67 

201.67 

201.67 

201.67 

201.67 

201.67 

Possible Industrial WS: Weighted. Mean 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 50% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 25% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Possible Other Supplies: Weighted Mean 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 90% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dependability 75% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


— 

— 

— 

— 




Dependability 50% 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

o.ob 

o.ob 

o.ob 

Dependability 25% 

Mm 3 /yr 

0.00 

0.00 

0.00 

■"Too 

0.00 

0.00 

0.00 
















































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

b. Groundwater 

Normalized Natural Replenishment 

Mining Potential 

Artificial Recharge Weighted P 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

-Total ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Return Flows: ited Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

119.84 

119.84 

119.84 

119.84 

119.84 

119.84 

119.84 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

Mm 3 /yr 



0.00 


0.00 


0.00 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

Mm 3 /yr 

3.77 

3.77 

3.77 

3.77 

3.77 

3.77 

3.77 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

Mm 3 /yr 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

Mm 3 /yr 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Mm 3 /yr 

22.09 

20.69 

20.69 



1989 

19.89 


19.37 

19.37 

Mm 3 /yr 

22.09 

20.69 

20.69 



19.89 

19.89 


19.37 

19.37 

Mm 3 /yr 

22.09 

20.69 

20.69 



19.89 

19.89 


19.37 

19.37 

Mm 3 /yr 

22.09 

20.69 

20.69 



19.89 

19.89 


19.37 

19.37 

Mm 3 /yr 

22.09 

20.69 

20.69 



19.89 

19.89 


19.37 

19.37 

Mm 3 /yr 

25.86 

24.46 

24.46 



23.66 

23.66 


23.14 

23.14 

Mm 3 /yr 

22.09 

20.69 

20.69 



19.89 

19.89 


19.37 

19.37 

Mm 3 /yr 

26.69 

25.29 

25.29 



24.49 

24.49 


23.97 

23.97 

Mm 3 /yr 

26.69 

25.29 

25.29 



24.49 

24.49 


23.97 

23.97 

Mm 3 /yr 

26.69 

25.29 

25.29 



24.49 

24.49 


23.97 

23.97 

% 

30 

28 

28 

24 

24 

20 

20 

% 

10 

10 

10 

10 

10 

10 

10 

Mm 3 /yr 

45.01 


43.35 

43.35 



38.88 

38.88 


33.98 

33.98 

Mm 3 /yr 

34.16 


33.06 

33.06 



29./8 

29.78 


26.14 

26.14 

Mm 3 /yr 

47.39 


45.60 

45.60 



40.88 

40.88 


35.70 

35.70 

Mm 3 /yr 

47.39 


45.60 

45.60 



40.88 

40.88 


35.70 

35.70 

Mm 3 /yr 

47.39 


45.60 

45.60 



40.88 

40.88 


35.70 

35.70 

Mm 3 /yr 

70.87 


67.80 

67.80 



62.55 

62.55 


57.12 

57.12 

Mm 3 /yr 

56.25 


53.75 

53.75 



49.68 

49.68 


45.51 

45.51 

Mm 3 /yr 

74.08 


70.89 

70.89 



65.37 

65.37 


59.66 

59.66 

Mm 3 /yr 

74.08 


70.89 

70.89 



65.37 

65.37 


59.66 

59.66 

Mm 3 /yr 

74.08 


70.89 

70.89 



65.37 

65.37 


59.66 

59.66 

Mm 3 /yr 

181.32 


171.24 

171.24 


1 

L62.01 

162.01 


153.94 

153.94 

Mm 3 /yr 

166.70 


157.18 

157.18 


1 

L49.14 

149.14 


142.33 

142.33 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 

Mm 3 /yr 

181.32 


171.24 

171.24 


162.01 

162.01 


153.94 

153.94 

Mm 3 /yr 

166.70 


157.18 

157.18 


149.14 

149.14 


142.33 

142.33 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 

Mm 3 /yr 

184.53 


174.33 

174.33 


164.83 

164.83 


156.49 

156.49 










































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

Area to be Drained 

mm/yr 

302 

285 

285 

270 

270 

256 

256 

mm/yr 

277 

262 

262 

248 

248 

237 

237 

mm/yr 

307 

290 

290 

274 

274 

260 

260 

mm/yr 

307 

290 

290 

274 

274 

260 

260 

mm/yr 

307 

290 

290 

274 

274 

2601 

260j 

10 3 m 3 /yr 

47.61 



8590 

8590 

8590 

8590 

8590 

8590 

8590 


n 

n 

n 

n 

n 

n 

n 


U 

U 

U 

U 

U 

U 

U 

Mm 3 /yr 

408.97 

408.97 

408.97 

408.97 

408.97 

408.97 

408.97 

0/ 

20 


/o 










Mm /mo 

81.79 

81.79 

81.79 

81.79 

81.79 

81.79 

81.79 

ha 


. 


. 


. 


c. Total W 2 

iter A v a 

ilable for Ir 

• r i g a t i < 

an, On I 

r a r m 






2010 

2020 

2040 

2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Amount Weighted f 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Depth ted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

190.45 

180.37 

180.37 

171.13 

171.13 

163.07 

163.07 

Mm 3 /yr 

166.70 

157.18 

157.18 

149.14 

149.14 

142.33 

142.33 

Mm 3 /yr 

195.66 

185.46 

185.46 

175.96 

175.96 

167.62 

167.62 

Mm 3 /yr 

195.66 

185.46 

185.46 

175.96 

175.96 

167.62 

167.62 

Mm 3 /yr 

195.66 

185.46 

185.46 

175.96 

175.96 

167.62 

167.62 

mm/yr 

317 

300 

300 

285 

285 

271 

271 

mm/yr 

277 

262 

262 

248 

248 

237 

237 

mm/yr 

326 

309 

309 

293 

293 

279 

279 

mm/yr 

326 

309 

309 

293 

293 

279 

279 

mm/yr 

326 

309 

309 

293 

293 

279 

279 


IV. R e c 

laimable S 

ewage 






From Towns + Cities in the GCA 

Mean 

Annual Irrigation Depth 

% 

5 

20 

20 

35 

35 

60 

60 

Mm 3 /yr 

7.76 

31.51 

31.51 

56.92 

56.92 

100.84 

100.84 

mm 

12.91 

52.45 

52.45 

94.75 

94.75 

167.83 

167.83 

V. 

Investments 

Investments 

and Costs (in ye; 

ar2010 te 

rms) 





1. Storage 

Total 

2. Diversion, Intake, Feeder, Pump Stn. etc. 

3. Pumping Equip.- per m 3 /sec/rn (head) 

- Total 

4. Discharge Main Per m 3 /sec 

- Total 

5. Irrigation Systems Per ha 

Total 

7. Well Construction Per Well 

Total 

8. Pumps for wells Per Well 

Total 

9. Pumps on canals Total 

10. Drainage System Per ha 

Total 

Total Investment Cost 

Rs./m 3 



Mill.Rs. 

Mill.Rs. 

10906.25 

0.00 


0.00 


0.00 


10 3 Rs. 








Mill.Rs. 

i\ /i: 11 n , 

8923.29 

0.00 


0.00 


0.00 


Mill.Rs. 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Rs. 



Mill.Rs. 


n nn 


n nn 


n nn 



u.uu 


u.uu 


u.uu 


10’ Rs. 



Mill.Rs. 

1 Dr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11) KS. 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mill.Rs. 

Mill Rq 








IVI III. I\b. 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Mill.Rs. 

19829.54 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 












































































































































































































































































































































































































































































































































































































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 

Construction Period 

(for economic study) 

Years 

100 


4 




Years 

100 


4 




Years 

25 


4 




Years 

100 


4 




- Percentage of Investment 
Annual Cost 

% 

1.00 



Mill.Rs 

109.06 

109.06 

109.06 

109.06 

109.06 

109.06 

109.06 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 



Mill.Rs 

52.63 

52.63 

52.63 

52.63 

52.63 

52.63 

52.63 

Annual O&M Costs of Pumps 

Annual Cost 

Annual Fnprpv Cnsts iRaspd nn wtd mpani 

% 

5.00 




446.16 

446.16 

446.16 

446.16 

446.16 

446.16 

446.16 

ni ii luai i_ i 111 £3 y wjij ^ua jlu vj i i vv lu . i ii cm iy 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.51 



Mill.Rs 

92.47 

87.33 

87.33 

82.62 

82.62 

78.51 

78.51 

Rs./m 3 




Mill.Rs 

190.28 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Mill.Rs 

282.75 

87.33 

87.33 

82.62 

82.62 

78.51 

78.51 

Additional Annual Costs 

Mill.Rs 








Total O&M Cost (excl. capital costs) 

Mill.Rs 

890.61 

695.19 

695.19 

690.48 

690.48 

686.37 

686.37 

VI. Implementation 


Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 


Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 







































































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Mej-Ramgar 

0 

New 

Chambal 

Bundi 

Yes 

h Lift Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 

2040 

2060 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 


a 

.. Input to CMLP 






Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 

GW On-Farm Irrigation Efficiency 


ha 

60080 

60080 

60080 

60080 

60080 

60080 

60080 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

% 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Firm GW forKharif 

Mm 3 /yr 

IIO/IQ 


1 1 U.4V 


Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

Mm 3 /yr 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

11.13 

Mm 3 /yr 

166.70 

157.18 

157.18 

149.14 

149.14 

142.33 

142.33 

Mm 3 /yr 

184.53 

174.33 

174.33 

164.83 

164.83 

156.49 

156.49 

Mm 3 /yr 

184.53 

174.33 

174.33 

164.83 

164.83 

156.49 

156.49 

Mm 3 /yr 

184.53 

174.33 

174.33 

164.83 

164.83 

156.49 

156.49 

Mm 3 /yr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

Weighted Mean multi annual GW Supply 

Max. Annual Pumping Supply Capacity 

Peak Month GW Supply Capaciy 


Mm 3 /yr 

181.32 

171.24 

171.24 

162.01 

162.01 

153.94 

153.94 

Mm 3 /yr 

408.97 

408.97 

408.97 

408.97 

408.97 

408.97 

408.97 

Mm 3 /mo. 

81.79 

81.79 

81.79 

81.79 

81.79 

81.79 

81.79 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

815.91 

885.92 

885.92 

1069.04 

1069.04 

1178.13 

1178.13 

% 

149.25 

108.62 

108.62 

80.35 

80.35 

57.19 

57.19 

% 

150.20 

149.25 

149.25 

149.25 

149.25 

146.37 

146.37 

% 

149.25 

149.25 

149.25 

149.25 

149.25 

149.25 

149.25 

% 

149.25 

149.25 

149.25 

149.25 

149.25 

149.25 

149.25 

% 

149.52 

141.94 

141.94 

136.85 

136.85 

131.88 

131.88 

% 

70.14 

67.24 

67.24 

63.74 

63.74 

58.29 

58.29 

% 

64.34 

64.79 

64.79 

64.79 

64.79 

64.49 

64.49 

% 

57.26 

57.85 

57.85 

57.85 

57.85 

57.85 

57.85 

% 

40.10 

39.64 

39.64 

39.64 

39.64 

40.26 

40.26 

VIII. Data for Present Value Assessment 

Period 

Investment 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 


Rate of Interest: 10.00% 

Start 

End 



2010 








2010 

2015 

5 

0 






2020 

__ 2015 

__ 2015 

_2030 

15 

5 

2040 

2030 

2030 

2050 

20 

20 

2060 

2050 

2050 

2070 

20 

40 





















































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 

2040 

2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 

Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mill.Rs./yr 

Mm 3 /yr 

Mm 3 /yr 

2406.09 

2406.09 

2406.09 


2406.09 


2406.09 


2406.09 


2406.09 

3296.70 

3101.28 

3101.28 


3096.57 


3096.57 


3092.45 


3092.45 

143.861 

143.86 


143.86 


143.86 


143.86 


143.86 


143.86 

512.45 

317.03 


317.03 


834.35 


834.35 


830.23 


830.23 

815.91 

885.92 


885.92 


1069.04 


1069.04 


1178.13 


1178.13 

142.83 

135.28 


135.28 


128.35 


128.35 


122.30 


122.30 

190.45 

180.37 


180.37 


171.13 


171.13 


163.07 


163.07 

Wtd Mean Surface WS to Priority Sectors Mm 3 /yr 

191.35 

191.35 


191.35 


191.35 


191.35 


191.35 


191.35 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit 

With initial 
Development 

With all 

further 

developm 

ents 


Mm 3 

2626.96 

2626.96 

Mm 3 

719.74 

719.74 

Mm 3 

1907.22] 

1907.22 

Mill.Rs. 

8851.44 

8851.44 

Mill.Rs. 

31644.09 

31644.09 

Mill.Rs. 

23981.85 

23981.85 

Mill.Rs. 

4651.84 

4651.84 

Mill.Rs. 

1433.92 

1433.92 

Mill.Rs. 

4199.60 

4199.60 

XI. Economic Indicators 


1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 3 

12.05 

12.05 

% 

Rs/ha 

72.6 

72.6 

23867 

23867 

- 

1.90 

1.90 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


3 93 

3 93 




Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 





























































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Parwan Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 


Aquifer Category 


B 

Project Type: 

River Basin: 

District: 

New 

Chambal 

Reference Document: 
Linked to Project(s): 

Name(s): 



Jhalawar ,B aran,kota 



Groundwater Potential Zone (PZ) 

Antah,Atru,Baran,Chhipabarod,Khanpur,Sang< Code(s): 



Unintercepted Catchment Area, km 2 

2220.35 

Conditional on Project: 



Designed Live Storage, Mm 3 

462.00 


Code: 



Designed Dead Storage, Mm 3 

28.00 


Name: 



II. Priority Water Demands (inside the project command area), Gross 




(irrigation demand is computed by the CMLP model) 




Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 



With 

Further Development 


Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities From SW 

Mm 3 /yr 








From GW 

Mm 3 /yr 








Towns From SW 

Mm 3 /yr 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

From GW 

Mm 3 /yr 








Villages From SW 

Mm 3 /yr 








(incl. in Towns) From q W 

Mm 3 /yr 

4.21 

8.29 

8.29 

9.82 

9.82 

10.80 

10.80 

Industries, Power Plants From SW 

Mm 3 /yr 

79.00 

79.00 

79.00 

79.00 

79.00 

79.00 

79.00 

From GW 

Mm 3 /yr 








Livestock From SW 

Mm 3 /yr 








(incl. in Towns) From q W 

Mm 3 /yr 

3.41 

3.62 

3.62 

4.05 

4.05 

4.47 

4.47 

Other From SW 

Mm 3 /yr 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

From GW 

Mm 3 /yr 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

131,400 

131,400 

131,400 

131,400 

131,400 

131,400 

131,400 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 




Further Development 


Unit 


With 

Without 

With 

Without 

With 

Without 


a. 

Surface Water 





Catchment Yield: Mean 

Mm 3 /yr 

601.77 

601.77 

601.77 

601.77 

601.77 

601.77 

601.77 

Dependability 90% 

Mm 3 /yr 

240.5 

240.5 

240.5 

240.5 

240.5 

240.5 

240.5 

Dependability 75% 

Mm 3 /yr 

465.11 

465.11 

465.11 

465.11 

465.11 

465.11 

465.11 

Dependability 50% 

Mm 3 /yr 

678.68 

678.68 

678.68 

678.68 

678.68 

678.68 

678.68 

Dependability 25% 

Mm 3 /yr 

1022.8 

1022.8 

1022.8 

1022.8 

1022.8 

1022.8 

1022.8 

Weighted Me 

Mm 3 /yr 

636.36 

636.36 

636.36 

636.36 

636.36 

636.36 

636.36 

Losses from Reservoir Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation Per kn 

m 3 /yr 

218.00 







- Catchment Total 

Mm 3 /yr 

0.48 







- Cumulated Siltation 

Mm 3 


4.84 

4.84 

14.52 

14.52 

24.20 

24.20 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

462.00 

459.34 

459.34 

454.01 

454.01 

448.69 

448.69 













































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm' /mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


230.62 


62.46 


267.53 


267.53 


267.53 


228.59 


62.46 


265.06 


265.06 


265.06 


75m 

’’75.06' 


75.00 

’75.00' 


172.96 


46.85 


200.65 


200.65 


200.65 


131.63 


35.65 


152.70 


152.70 


152.70 


171.45 


46.85 


198.80 


198.80 


198.80 


130.48 

”35.65 


151.29 

T5E29 


25 


151.29 

'”’25 


66.88 


66.27 


214.23 


0.00 

3.11 

216.68 

560.8(3 

50.00 

50.00 

50.00 

50.00 

50.00 

79.00 

79.00 

79.00 

79.00 

79.00 

16.00 

16.00 

16.00 

16.00 

16.00 


216.41 


219.34 


563.46 


0.00 


5.77 


50.00 


50.00 

50.00 


50.00 

50.00 


79.00 

79.00 


79.00. 

79.00 


79.00 


16.00 


16.00 


16.00 


16.00 


16.00 


228.59 


265.06 


265.06 


265.06 


171.45 


198.80 


198.80 


198.80 


130.48 


151.29 


151.29 


151.29 


0.00 


0.00 


0.00 


0.00 


0.00 


62.46 


75.00 


75.00 


46.85 


35.65 


25 


66.27 


0.00 


0.00 

’o’oo 


0.00 


216.41 


0.00 


5.77 


219.34 


563.46 


50.00 


_5_0.00 

50.00 


_5_0.00 

50.00 


79.00 

79.00 


79.00 

79.00 


79.00 


16.00 

16.00 


16.00 

16.00 

16.00 


224.55 


62.46 


260.13 


260.13 


260.13 


_75.00_ 

”753)6" 


168.41 


46.85 


195.10 


195.10 


195.10 


128.17 

' 35.65 


148.48 

i48’48 


148.48 

"’”25 


65.03 


220.78 
.000 
11.10 

224.67 

568.79 
50.00 
_50.00_ 
_50.00_ 
50.00_ 
_50.00_ 
79.00 
79.00 
79.00 
79.00 
791)0 
_16.00_ 
16.00 
16.00 
16.00 
16.00 


0.00 


0.00 


0.00 


0.00 


0.00 


224.551 


62.46 


260.13 


260.13 


260.13 


220.51 


62.46 


255.20 


255.20 


255.20 


753)0 

Tyoo 


_7_5_.0_q 

’75.06' 


168.41 


46.85 


195.10 


195.10 


195.10 


128.17 


35.65 


148.48 
148’4 8 * 


148.48 


165.38 


46.85 


191.40 


191.40 


191.40 


125.86 

’’35.65 


145.66 

145.66" 


145.66 
.25 


65.03 


63.80 


0.00 


0.00 

’o’oo 


_ 0.00 

220.78 

_o.oo 

11.10 

224.67 

568/79 

50.00 

50330 

50.00 

503)0 

50330 

79330 

79330 

79330 

79330 

79330 

16330 

16330 

16330 

16330 

16.00 


225.15 


229.99 


574.11 


0.00 


16.42 


50.00 


50.00 

50.00 


50.00 

50.00 


79.00 

79.00 


79.00 

79.00 


79.00 


16.00 


16.00 


16.00 


16.00 


16.00 


220.51 


255.20 


255.20 


255.20 


125.86 


145.66 


0.00 


0.00 


0.00 


0.00 


0.00 


62.46 


75.00 
"75.00 


165.38 


46.85 


191.40 


191.40 


191.40 


35.65 


145.66 


145.66 


25 


63.80 


25.15 


0.00 


0.00 

0.00 


0.00 


0.00 


16.42 


29.99 


74.11 


50.00 


50.00 

50.00 


50.00 


50.00 

79.00 


79.00 

79.00 


79.00 


79.00 

16.00 


16.00 

16.00 


16.00 

16.00 










































































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 

Mining Potential 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Mm 3 /yr 

116.10 

116.10 

116.10 

116.10 

116.10 

116.10 

116.10 

Mm 3 /yr 





0.00 




0.00 





000 

Mm 3 /yr 





0.00 




0.00 





0.00 

Mm 3 /yr 





0.00 




0.00 





000 

Mm 3 /yr 





0.00 




0.00 





000 

% 

20.00 

20.00 



20.00 

20.00 



20.00 

20.00 




20.00 

% 

16.00 

16.00 



16.00 

16.00 



16.00 

16.00 




16.00 

Mm 3 /yr 

71.49 



70.86 



70.86 



69.61 



69.61 



68.36 



( 

58.36 

Mm 3 /yr 

19.36 



19.36 



19.36 



19.36 



19.36 



19.36 




19 

Mm 3 /yr 

82.93 



82.17 



82.17 



80.64 



80.64 



79.11 



79.11 

Mm 3 /yr 

82.93 



82.17 



82.17 



80.64 



80.64 



79.11 



79.11 

Mm 3 /yr 

82.93 



82.17 



82.17 



80.64 



80.64 



79.11 



79.11 

% 

20.00 

20.00 



20.00 

20.00 



20.00 

20.00 



20.00 









Mm'/yr 

21.68 



20.83 



20.83 



20.43 



20.43 



20.15 



20.15 

Mm 3 /yr 

21.68 



20.83 



20.83 



20.43 



20.43 



20.15 



20.15 

Mm 3 /yr 

21.68 



20.83 



20.83 



20.43 



20.43 



20.15 




20.15 















Mm 3 /yr 

21.68 



20.83 



20.83 



20.431 



_20A3 



20.15 



__20_._1_5_ 

Mm 3 /yr 

21.68 



20.83 



20.83 



20.43 



_20.43 



__20._1_5 



__20._15 

Mm 3 /yr 

93.18 



91.69 



91.69 



90.04 



90.04 



88.51 



88.51 

Mm /yr 

41.05 



40.19 



40.19 



39.80 



39.80 



39.52 



39.52 















Mm/yr 

104.62 



103.00 



103.00 



101.07 



101.07 



99.26 



99.26 

Mm 3 /yr 

104.62 



103.00 



103.00 



101.07 



101.07 



99.26 



99.26 

Mm 3 /yr 

104.62 



103.00 



103.00 



101.07 



101.07 



99.26 



99.26 





















% 

30 



28 



28 



24 



24| 



20 



20 

. % 

. To 

10 



10 

10 



10 

10 



id 

Mm 3 /yr 

12.23 



12.02 



12.02 



10.94 



10.94 



9.72 



9.72 

Mm 3 /yr 

12.23 



12.02 



12.02 



10.94 



10.94 



9.72 



9.72 

Mm 3 /yr 

12.23 



12.02 



12.02 



10.94 



10.94 



9.72 



9.72 

Mm 3 /yr 

12.23 



12.02 



12.02 



10.94 



10.94 



9.72 



9.72 

Mm 3 /yr 

12.23 



12.02 



12.02 



10.94 



10.94 



9.72 



9.72 

Mm 3 /yr 

105.41 



103.71 



103.71 



100.98 



100.98 



98.23 



98.23 

Mm 3 /yr 

53.28 



52.21 



52.21 



50.73 



50.73 



49.24 



49.24 

Mm 3 /yr 

116.85 



115.02 



115.02 



112.01 



112.01 



108.99 



108.99 

Mm 3 /yr 

116.85 



115.02 



115.02 



112.01 



112.01 



108.99 



108.99 

Mm 3 /yr 

116.85 



115.02 



115.02 



112.01 



112.01 



108.99 



108.99 

Mm 3 /yr 

213.83 



207.85 



207.85 



203.15 



203.15 



198.99 



198.99 

Mm 3 /yr 

161.70 



156.34 



156.34 



152.90 



152 90 



149.99 



149.99 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 

Mm 3 /yr 

213.83 



207.85 



207.85 



203.15 



203.15 



198.99 



198.99 

Mm 3 /yr 

161.70 



156.34 



156.34 



152.90 



152.90 



149.99 



149.99 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 

Mm 3 /yr 

225.27 



219.15 



219.15 



214.18 



214.18 



209.74 



209.74 











































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

mm/yr 

163 

158 

158 

155 

155 

151 

151 


Dependability 90% 

mm/yr 

123 

119 

119 

116 

116 

114 

114 


Dependability 75% 

mm/yr 

171 

167 

167 

163 

163 

160 

160 


Dependability 50% 

mm/yr 

171 

167 

167 

163 

163 

160 

160 


Dependability 25% 

mm/yr 

171 

167 

167 

163 

163 

160 

160 

Well Yield 


10 3 m 3 /yr 

33.99 


No. of Irrigation Wells 

Existing 


18245 

18245 

18245 

18245 

18245 

18245 

18245 


Additional 


0 

0 

0 

0 

0 

0 

0 

Max Annual Supply Capaciy 

Mm 3 /yr 

620.15 

620.15 

620.15 

620.15 

620.15 

620.15 

620.15 

Peak Month Supply Capaciy 

% 

20 




Mm 3 /mo 

124.03 

124.03 

124.03 

124.03 

124.03 

124.03 

124.03 

Area to be Drained 


ha 









c. Total Water Available for Irri 

g a t i o n , 

On Farm 





2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

386.79 

379.29 

379.29 

371.56 

371.56 

364.37 

364.37 


Dependability 90% 

Mm 3 /yr 

208.55 

203.19 

203.19 

199.75 

199.75 

196.84 

196.84 


Dependability 75% 

Mm 3 /yr 

425.92 

417.95 

417.95 

409.28 

409.28 

401.15 

401.15 


Dependability 50% 

Mm 3 /yr 

425.92 

417.95 

417.95 

409.28 

409.28 

401.15 

401.15 


Dependability 25% 

Mm 3 /yr 

425.92 

417.95 

417.95 

409.28 

409.28 

401.15 

401.15 

Depth 

ited Mean 

mm/yr 

294 

289 

289 

283 

283 

277 

277 


Dependability 90% 

mm/yr 

159 

155 

155 

152 

152 

150 

150 


Dependability 75% 

mm/yr 

324 

318 

318 

311 

311 

305 

305 


Dependability 50% 

mm/yr 

324 

318 

318 

311 

311 

305 

305 


Dependability 25% 

mm/yr 

324 

318 

318 

311 

311 

305 

305 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

1.92 

7.81 

7.81 

14.11 

14.11 

25.00 

25.00 


Annual Irrigation Depth 

mm 

1.46 

5.95 

5.95 

10.74 

10.74 

19.03 

19.03 

\ 

7 . Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 

24.70 








Total 

Mill.Rs. 

11411.40 

0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 








3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 

86000 



Total 

Mill.Rs. 

11300.40 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

oool 

oool 

oool 

oool 

oool 

0.00 

8. Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

22711.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 





























































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SlUuV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

.4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

227.12 

227.12| 227.12| 227.12| 227.12| 227.12| 227.12 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

115.11 

ii5.nl ii5.nl ii5.n| 115 .nl 115 .nl 115.11 



Annual O&M Costs of Pumps 

Annual Cost 

Annual Pnpro'v Costs tRasod on wtd moan^ 

% 

5.00 



0.00 

(tool o!oo] (tool (tool (tool (too 

iVll 11 LICll .L/llVlg V Ull W LU. JLIIV^CIII j 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.56 


Mill.Rs 

119.75 

116.39| 116.39| 113.76| 113.76| 111.431 111.43 

Rs./m 3 



Mill.Rs 

0.00 

(tool (tool (tool (tool (tool (too 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

Additional Annual Costs 

Mill.Rs 

Mill Rc 

119.75 

116.39 

116.39 

113.76 

113.76 

111.43 

111.43 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

461.97 

458.62 

458.62 

455.99 

455.99 

453.66 

453.66 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 


























































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Parwan Pro 

0 

New 

Chambal 

Jhalawar,B 

No 

ject 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

aran,kota Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 | 2040 | 2060 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 

SW On-Farm Irrigation Efficiency 
GW On-Farm Irrigation Efficiency 


ha 

131400 

131400 

131400 

131400 

131400 

131400 

131400 

% 

75.00 

75.00 

75.00 

75.00 

75,66 

75.00 

75.00 

% 

75.00 

75.00" 

75.00 

75.00 

75.66 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW forKharif 

Weighted Mean multi annual GW Supply 

Max. Annual Pumping Supply Capacity 

Mm 3 /yr 

108.48 


Mm 3 /yr 

46.85 

46.85 

46.85 

46.85 

46.85 

46.85 

46.85 

Mm 3 /yr 

200.65 

198.80 

198.80 

195.10 

195.10 

191.40 

191.40 

Mm 3 /yr 

200.65 

198.80 

198.80 

195.10 

195.10 

191.40 

191.40 

Mm 3 /yr 

200.65 

198.80 

198.80 

195.10 

195.10 

191.40 

191.40 

Mm 3 /yr 

161.70 

156.34 

156.34 

152.90 

152.90 

149.99 

149.99 








Mm 3 /yr 

225.27 

219.15 

219.15 

214.18 

214.18 

209.74 

209.74 

MmVyr 

225.27 

219.15 

219.15 

214.18 

214.18 

209.74 

209.74 

Mm 3 /yr 

225.27 

219.15 

219.15 

214.18 

214.18 

209.74 

209.74 

MmVyr 

161.70 

156.34 

156.34 

152.90 

152.90 

149.99 

___1_49_._99 

MmVyr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 








MmVyr 

620.15 

620.15 

620.15 

620.15 

620.15 

620.15 

620.15 

Peak Month GW Supply Capaciy 


MmVmo. 

124.03 

124.03 

124.03 

124.03 

124.03 

124.03 

124.03 








b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

2636.62 

2976.94 

2976.94 

0.00 

3551.70 

3935.78 

0.00 

% 

38.93 

37.42 

37.42 

0.00 

36.79 

35.06 

0.00 

% 

79.67 

77.19 

77.19 

0.00 

75.54 

71.65 

0.00 

% 

80.21 

77.73 

77.73 

0.00 

76.07 

72.15 

0.00 

% 

80.55 

78.04 

78.04 

0.00 

76.37 

72.43 

0.00 

% 

72.72 

70.41 

70.41 

0.00 

68.94 

65.41 

0.00 

% 

77.53 

76.94 

76.94 

100.00 

76.54 

76.20 

100.00 

% 

52.54 

52.05 

52.05 

89.09 

51.98 

52.10 

83.19 

% 

51.67 

51.17 

51.17 

100.00 

51.10 

51.69 

67.60 

% 

51.50 

51.00 

51.00 

83.65 

50.93 

51.61 

90.22 

VIII. Data for Present Value Assessment 

Period 

Investmen 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 

1 

|Rate of Interest: 10.00% 

Start 

End 


2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5 

2040 

2030 

2030 

2050 

20 

20 " 

2060 

2050 

2050 

2070 

20 

40 




































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 

2040 

2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With 

Without 

Annuity Capital Cost 

Mill.Rs./yr 

2635.33 

2635.33 

2635.33 

2635.33 

2635.33 

2635.33 

2635.33 

Annuity Total Project Cost 

Mill.Rs./yr 

”3097.30 " 

”3093.95 " 

"~3093~95 

” 369132 "' 

”3097.32 

”3088.99 

”3088.99 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

2124.18 

2124.18 

2124.18 

2124.18 

2124.18 

2124.18 

2124.18 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

2542.10 

2538.51 

2538.51 

2580.17 

2580.17 

2577.84 

2577.84 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

2636.62 

2976.94 

2976.94 

0.00 

3551.70 

3935.78 

0.00 

Wtd.Mean net Irrigation water supply 

Mm 3 /yr 

290.09 

284.47 

284.47 

278.67 

278.671 

273.28 

___27_3_._28 

Wtd.Mean gross Irrigation WS on farm 

Mm 3 /yr 

386.79 

__ 379.29 

__ 379.2_9_ 

_3_7_U56__ 

_37136 _ 

364.37 

364.37 

Wtd Mean Surface WS to Priority Sectors 

Mm 3 /yr 

145.00 

145.00 

145.00 

145.00 

145.00 

145.00 

145.00 

X. Present Value 










With 

With all 








initial 

further 







unit j 

Developm c 

ievelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

4160.31 

4160.31 






2.On farm Irrig. Supply(excl. present) 

Mm 3 

2715.07 

2715.07 






3. Water Supply to Priority Sectors 

Mm 3 

1445.24 

1445.24 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

28548.92 

24794.63 






5. Total Project Costs 

Mill.Rs. 

30846.29 

30846.29 






6 . Project Capital Costs 

Mill.Rs. 

26266.73 

26266.73 






7. Irrigation allocated Project Costs 

Mill.Rs. 

25375.44 

25375.44 






8 . Irrigation allocated Capital Costs 

Mill.Rs. 

21172.04 

21172.04 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

3173.48 

-580.81 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./m 

7.41 

7.41 






2. Priority Sectors Use 

% 

34.7 

34.7 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

161127 

161127 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

1.13 

0.98 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.15 

0.97 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 






























































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Pipalda Lift Project 


I. Water Resources Information System (WRIS) Data 

WRIS Project Code: 

Project Type: 

River Basin: 

District: 

Groundwater Potential Zone (PZ) 

Unintercepted Catchment Area, km 2 

Designed Live Storage, Mm 3 

Designed Dead Storage, Mm 3 


Aquifer Category 

Reference Document: 

Linked to Project(s): 

Name(s): 

Code(s): 

Conditional on Project: 

Code: 

Name: 

B 

New 

Chambal 


SawaiMadhopur 


Khandar 








II. Priority Water Demands (inside the project command area), Gross 






(irrigation demand is computed by the CMLP model) 





Planning Stag 

2 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 



From GW 

Mm 3 /yr 

2.32 

2.32 

2.32 

2.32 

2.32 

2.32 


2.32 

Villages 

From SW 

Mm 3 /yr 




1 

1 1 

1 


(incl. in Towns) 

From GW 

MmVyr 

0.38 

0.78 

0.78 

0.96 

0.96 

1.07 


1.07 

Industries, Power Plants 

From SW 

Mm 3 /yr 










From GW 

Mm 3 /yr 








Livestock 

From SW 

MmVyr 








(incl. in Towns) 

From GW 

MmVyr 

0.25 

0.26 

0.26 

0.29 

0.29 

0.33 


0.33 

Other 

From SW 

MmVyr 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 



From GW 

MmVyr 

0.020 

0.020 

0.020 

0.020 

0.020 

0.020 


0.020 

Commited SW Export 

MmVyr 








Cultivable Command Area (CCA) 

ha 

12,930 

12,930 

12,930 

12,930 

12,930 

12,930 

12,930 

III. Water Sources 

Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of the Project 

0 

10 

30 

50 

Years for Additional Investments 


5 

20 

40 





Further Development 



Unit 


With 

Without 

With 

Without 

With 

Without 



a. 

Surface Water 






Catchment Yield: Mean 

MmVyr 

4726.00 

4726.00 

4726.00 

4726.00 

4726.00 

4726.00 


4726.00 

Dependability 90% 

MmVyr 

1212.30 

1212.30 

1212.30 

1212.30 

1212.30 

1212.30 


1212.30 

Dependability 75% 

MmVyr 

2839.80 

2839.80 

2839.80 

2839.80 

2839.80 

2839.80 


2839.80 

Dependability 50% 

MmVyr 

5453.24 

5453.24 

5453.24 

5453.24 

5453.24 

5453.24 


5453.24 

Dependability 25% 

MmVyr 

9398.65 

9398.65 

9398.65 

9398.65 

9398.65 

9398.65 


9398.65 

Weighted Me 

MmVyr 

5062.82 

5062.82 

5062.82 

5062.82 

5062.82 

5062.82 

1 

5062.82 

Losses from Reservoir Annual 


% 

16.20 








During the Rabi Season 

% 

7.42 








Reservoir Siltation 

Per kn 

mVyr 

218.00 








- Catchment Total 


MmVyr 

0.00 








- Cumulated Siltation 

1 

Mm 3 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- Part of Siltation in Dead Storage 

% 

45 


Planned Storage Capacity Increase 


Mm 3 








Effective Storage (or Lift Capacity) 


Mm 3 

23.26 

23.26 

23.26 

23.26 

23.26 

23.26 

23.26 


















































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


23.26 


_75.00 

”75.66' 


75.00 

’ 75 . 00 ' 


75.00 


75.00 


17.45 


17.45 


17.45 


17.45 


17.45 


134.93 


134.96 


134.92 

'734.92 


134.92 
..25 


17.45 


17.45 


17.45 


17.45 


17.45 


_75.00_ 

” 75:60 


75.00 


75.00 


75.00 

"75.00 


__7_5_._00 

”75.00 


17.45 


17.45 


17.45 


17.45 


17.45 


134.92 


134.92 


134.92 

” 134:92 


134.92 

734.92 


134.92 

’T 3 T 92 


134.92 

'”’25 


134.92 
.’25 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


134.92 

1.34:92 


134.92 

734.92 


134.92 

134:92 


134.92 

’134.92 


134.92 

””25 


134.92 

”””25 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


17.45 


134.92 

134.92 


134.92 

'73492 


134.92 

134.92 


134.92 

'T34.92 


134.92 
.25 


134.92 

25" 


5.82 


5.82 


5.82 


5.82 


5.82 


5.82 


5.82 


0.00 


0.00 


0.00 


0.00 

’ 6 T 00 


0.00 

" 6 : 66 " 


0.00 

Too 


_5039_._56 

1189.04 


5039.56 


1189.04 


2816.54 

5429.98 


_o.oo 

5039.56 


; _2816;54 

5429.98 


1189.04 

2816.54 


5039.56 

1189.04 


__ 0.00 
5039.56 


9375.39 

0.00 


_9375.39 

0.00 


__5429.98_ 

9375.39 


2816.54 

5429.98 


1189.04 

2816.54 


5039.56 

1189.04 


__ 0.00 
5039.56 


q.oo 

0.00 


qqq 

0.00 


0.0q 
0.00 


9375.39 

0.00 


5429.98 

9375.39 


2816.54 

5429.98 


1189.04 

2816.54 


q.oo 

0.00 


q.oq 

0.00 


0.0q 
0.00 


oqo 

0.00 


oqo 

0.00 


9375.39 

0.00 


_5429.98 

9375.39 


q.oq 

0.00 


q.oq 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

0.00 


q.oq 

0.00 


q.oo 

q.oo 

Too 


q.oq 

0.00 


q.oo 

0.00 


oqo 

0.00 


q.oq 

0.00 


q.oo 

0.00 


q.oo 

0.00 


_q.oo 

0.00 


q.oo 

0.00 


q.oq 

0.00 


oqo 

Too 


oqo 

0.00 


q.oo 

0.00 


o.qo 

0.00 


q.oo 

0.00 


q.oq 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

0.00 


q.oq 

0.00 


q.oq 

0.00 


q.oq 

0.00 


oqo 

oqo 

0.00 


oqo 

0.00 


oqo 

0.00 


o.qo 

0.00 


oqo 

0.00 


oqo 

oqo 

0.00 


q.oq 

0.00 


q.oo 

q.oo 

o.qo 

q.oo 

"q.oq 

q.oo 

q.oo 

0.00 


oqo 

0.00 


q.oo 

0.00 




































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 




With 

Further Development 



Unit 

Plan 

With 

Without | 

With | Without | With 

Without 

b. Groundwater 

Normalized Natural Replenishment 

Mm 3 /yr 

12.61 

12.61 

12.61 

12.61 

12.61 

12.61 

12.61 

Mining Potential 


Mm 3 /yr 



0.00 


0.00 


0.00 

Artificial Recharge 

Weighted J 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Dependability 90% 

Mm 3 /yr 



0.00 


0.00 


0.00 


Dependability 75% 

Mm 3 /yr 



0.00 


0.00 


0.00 


Dependability 50% 

Mm 3 /yr 



0.00 


0.00 


0.00 


Dependability 25% 

Mm 3 /yr 



0.00 


0.00 


0.00 

Return Flows - SW Irrigation: On Farm 

% 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 


Off Farm 

% 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 

16.00 


Weighted Mean 

Mm 3 /yr 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 


Dependability 90% 

Mm 3 /yr 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 


Dependability 75% 

Mm 3 /yr 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 


Dependability 50% 

Mm 3 /yr 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 


Dependability 25% 

Mm 3 /yr 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

7.21 

Return Flows - GW Irrigation: On Farm 

% 

'”"20.00' 

20".00 

20.00 

"”20:6o 

20.00 

20.00 

20.00 


Weighted Mean 

Mm 3 /yr 

1.93 

1.85 

1.85 

1.80 

1.80 


1.77 

1.77 


Dependability 90% 

Mm 3 /yr 

1.93 

1.85 

1.85 

1.80 

1.80 


1.77 

1.77 


Dependability 75% 

Mm 3 /yr 

1.93 

1.85 

1.85 

1.80 

1.80 


1.77 

1.77 


Dependability 50% 

Mm 3 /yr 

1.93 

1.85 

1.85 

1.80 

1.80 


1.77 

1.77 


Dependability 25% 

Mm 3 /yr 

1.93 

1.85 

1.85 

1.80 

1.80 


1.77 

1.77 







9.01 





lotai irrigation Keturn mows: wm.Mean 

Mm /yr 

9.14 

9.06 

9.06 

9.01 


8.98 

8.98 


Dependability 90% 

Mm 3 /yr 

9.14 

9.06 

9.06 

9.01 

9.01 


8 98 

8.98 











Dependability 75% 

Mm 3 /yr 

9.14 

9.06 

9.06 

9.01 

9.01 


8.98 

8.98 













Dependability 50% 

Mm /yr 

9.14 

9.06 

9.06 

9.01 

9.01 


8.98 

8.98 


Dependability 25% 

Mm 3 /yr 

9.14 

9.06 

9.06 

9.01 

9.01 


8.98 

8.98 










Keturn mows rrom uomestic w 5 








- Cities and Towns 


% 

30 

28 

28 

24 

24 

20 

20 

- Villages 


% 

10 

10 

10 

10 

10 

10 

10 

- Total 

hted Mean 

Mm 3 /yr 

0.59 

0.60 

0.60 

0.56 

0.56 

0.51 

0.51 


Dependability 90% 

Mm 3 /yr 

0.59 

0.60 

0.60 

0.56 

0.56 

0.51 

0.51 


Dependability 75% 

Mm 3 /yr 

0.59 

0.60 

0.60 

0.56 

0.56 

0.51 

0.51 


Dependability 50% 

Mm 3 /yr 

0.59 

0.60 

0.60 

0.56 

0.56 

0.51 

0.51 


Dependability 25% 

Mm 3 /yr 

0.59 

0.60 

0.60 

0.56 

0.56 

0.51 

0.51 

Total Return Flows: 

hted Mean 

Mm 3 /yr 

9.73 

_9.66 

___9.6_6_ 

9.58 

9.58 


9.50 

9.50 


Dependability 90% 

Mm 3 /yr 

9.73 

9.66 

9.66 

9.58 

9.58 

9.50 

9.50 


Dependability 75% 

Mm 3 /yr 

9.73 

9.66 

9.66 

9.58 

9.58 

9.50 

9.50 


Dependability 50% 

Mm 3 /yr 

9.73 

9.66 

9.66 

9.58 

9.58 

9.50 

9.50 


Dependability 25% 

Mm 3 /yr 

9.73 

9.66 

9.66 

9.58 

9.58 

9.50 

9.50 











Total Available GW : 

Weighted Mean 

Mm /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 












Dependability 90% 

Mm/yr 

--- 

_19.37 

_18.89 

_1_8.89_ 

_18.60 

18.60 

_18.37 

_18.37 












Dependability 75% 

Mm/yr 

___19.37 

_18.89 

_J_8.89_ 

____1_8.60 

_18.60 

___1_8_.3_7 

___18.37 












Dependability 50% 

Mm/yr 

19.37 

18.89 

18.89 

18.60 

__J_8 l 60 

18.37 

18.37 


Dependability 25% 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 

Total Usable GW for Irrig: Wtd. Mean 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 


Dependability 90% 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 


Dependability 75% 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 


Dependability 50% 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 


Dependability 25% 

"ilff/yr" 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 





























































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Well Yield 

No. of Irrigation Wells Existing 

Additional 

Max Annual Supply Capaciy 

Peak Month Supply Capaciy 

mm/yr 

mm/yr 

mm/yr 

mm/yr 

150 

150 

150 

150 

150 

146 

146 

146 

146 

146 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

4^ ! 4^ 4^ I 4^ 

> Cs\Q\ o ! O' 

^ ^ ^ ^ 

- 

! ! 

i i 

i i 

i i 

i i 

i i 

i i 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

| | 

^ 4^! 4^ 4^! 

142 

142 

142 

142 

142 

142 

142 

142 

142 

142 

10 3 m 3 /yr 

Mm 3 /yr 

% 

34.62 

1344 

6 

1344 

6 

1344 

0 

1344 

0 

1344 

61 

1344 

6 

1344 

6 

46.53 

20 

46.53 

46.53 

46.53 

46.53 

46.53 

46.53 

Area to be Drained 

c. Total W 

Mm7mo 

ha 

a t e r Avi 

9.31 

a i 1 a b 1 e 

9.31 

for I r ri 

9.31 

g a t i o n , 

9.31 

On Fan 

9.31 

m 

9.31 

9.31 



2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

35.81 

35.81 


Dependability 90% 

Mm 3 /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

35.81 

35.81 


Dependability 75% 

Mm 3 /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

35.81 

35.81 


Dependability 50% 

Mm 3 /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

35.81 

35.81 


Dependability 25% 

Mm 3 /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

35.81 

35.81 

Depth 

ited Mean 

mm/yr 

285 

281 

281 

279 

279 

277 

277 


Dependability 90% 

mm/yr 

285 

281 

281 

279 

279 

277 

277 


Dependability 75% 

mm/yr 

285 

281 

281 

279 

279 

277 

277 


Dependability 50% 

mm/yr 

285 

281 

281 

279 

279 

277 

277 


Dependability 25% 

mm/yr 

285 

281 

281 

279 

279 

277 

277 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.09 

0.36 

0.36 

0.65 

0.65 

1.16 

1.16 

Annual Irrigation Depth 

mm 

0.69 

2.80 

2.80 

5.06 

5.06 

8.97 

8.97 

\ 

\ Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 









Total 

Mill.Rs. 


0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 

144.56 







3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

139.57 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 




Total 

Mill.Rs. 

635.47 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

oool 

oool 

oool 

oool 

oool 

0.00 

8. Pumps for wells 

Per Well 

10 3 Rs. 




Total 

Mill.Rs. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

919.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 














































































































































































































































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SlUuV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

.4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

7.80 

X801 7lol 7151 7i!0l 7i!0l 7lso| 

Annual O&M Costs on New CCA 

Rs./ha 

876.00 


Mill.Rs 

11.33 

11.331 11.331 11.331 11.331 11.331 11.33 



Annual O&M Costs of Pumps 

Annual Cost 

Annual Energy Costs (Based on wtd. mean) 

% 

5.00 



6.98 

67981 67981 67981 67981 67981 ^98 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.54 


Mill.Rs 

10.46 

10.201 10.201 10.041 10.041 9m\ 93)2 

Rs./m 3 

0.44 


Mill.Rs 

10.23 

10.231 10.231 10.231 10.23| 10.23| 10.23 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

AHHitirmcil AtirniQl Cnctc 

Mill.Rs 

Mill Rq 

20.69 

20.43" 

20.43 

20.28 

20.28 

20.15 

20.15 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

46.80 

46.54 

46.54 

46.38 

46.38 

46.26 

46.26 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.180 0.280 0.260 0.280 


% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 















































































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Pipalda Lif 
0 

New 

Chambal 

SawaiMadl 

No 

Project 

Weights of Dependability Levels 

Dependability, % 90 75 50 25 

lopur Weight 0.180 0.280 0.260 0.280 


Unit 

2010 

2020 | 2040 | 2060 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 
SW On-Farm Irrigation Efficiency 
GW On-Farm Irrigation Efficiency 


ha 

12930 

12930 

12930 

12930 

12930 

12930 

12930 

% 

75.00 

75.00 

75.00 

75.00 

75.66] 

75.00 

75.00 

% 

75.00 

75.00" 

75.00 

75.00 

75.66 

75.00 

75.00 

Gross GW available without Project 

Gross SW on farm Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Total Available GW 

Dependability 90% 

Dependability 75% 

Dependability 50% 

Dependability 25% 

Firm GW forKharif 

Weighted Mean multi annual GW Supply 

Max. Annual Pumping Supply Capacity 

Mm 3 /yr 

7.34 


Mm 3 /yr 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

Mm 3 /yr 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

Mm 3 /yr 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

Mm 3 /yr 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

17.45 

Mm 3 /yr 

___19_._37 

_J_8.89 

_J8.8_9_ 

__J_8.60 

____1_8_._60 

18.37 

18.37 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 

MmVyr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 

Mm 3 /yr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

18.37 

MmVyr 

19.37 

18.89 

18.89 

18.60 

18.60 

18.37 

_18.37 

MmVyr 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 








MmVyr 

46.53 

46.53 

46.53 

46.53 

46.53 

46.53 

46.53 

Peak Month GW Supply Capaciy 

_ 

MmVmo. 

9.31 

9.31 

9.31 

9.31 

9.31 

9.31 

9.31 








b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 
CMLP Irrig. Intensity Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 
Weighted Mean 

CMLP GW Use Dependability 90% 

Dependability 75% 
Dependability 50% 
Dependability 25% 

Mill.Rs/yr 

191.38 

213.84 

213.84 

274.62 

274.62 

323.71 

323.71 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

153.85 

% 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

VIII. Data for Present Value Assessment 

Period 

Investmen 

t 

Completed 

Operation 

Lngth 

(yrs) 

Start 

(yrs) 


Rate of Interest: 10.00% 

Start 

End 



2010 


2010 

2015 

5 

0 


2020 

2015 

2015 

2030 

15 

5 

.2040. 

2030 

2030 

2056 

20 ” 

20 


2060 

2050 

2050 

2070 

20 

40 

































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 | 2040 | 2060 

With 

Further Development 

Plan 

With 

Without 

With 1 

Vithout 

With > 

Vithout 

Annuity Capital Cost 

Annuity Total Project Cost 

Irrigation allocated Annuity Capital Cost 
Irrigation allocated Annuity Project Cost 

Wtd. Mean Irrigation Benefit 

Wtd.Mean net Irrigation water supply 

Wtd.Mean gross Irrigation WS on farm 

Mill.Rs./yr 

108.35 

108.35 

108.35 

108.35 

108.35 

108.35 

108.35 

Mill.Rs./yr 

155.15 

154.89 

154.89 

154.73 

154.73 

154.61 

154.61 

Mill.Rs./yr 

108.35 

108.35 

108.35 

108.35 

108.35 

108.35 

108.35 

Mill.Rs./yr 

155.15 

154.89 

154.89 

154.73 

154.73 

154.61 

154.61 

Mill.Rs./yr 

191.38 

213.84 

213.84 

274.62 

274.62 

323.71 

323.71 

Mm 3 /yr 

27.61 

27.25 

27.25 

27.03 

27.031 

26.86 

_26.86 

Mm' /yr 

36.82 

36.33 

36.33 

36.04 

36.04 

_35.81 __ 

_35_-8_l_ 

Wtd Mean Surface WS to Priority Sectors 

Mm'Vyr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

X. Present Value 








1. Total Project water Supply (excl. present) 

2,On farm Irrig. Supply(excl. present) 

3. Water Supply to Priority Sectors 

4. Weighted mean Irrigation Benefits 

5. Total Project Costs 

6. Project Capital Costs 

7. Irrigation allocated Project Costs 

8. Irrigation allocated Capital Costs 

9. Irrigation Net Benefit (NB) 

Unit r 

With 

initial 

)evelopm d 
ent 

With all 

further 

evelopme 

nts 


Mm 3 

290.35 

290.35 

Mm 3 

290.35 

290.35 

Mm 3 

0.00 

0.00 

Mill.Rs. 

Mill.Rs. 

2143.84 

1544.54 

2143.84 

1544.54 

Mill.Rs. 

Mill.Rs. 

1079.94 

1544.54 

1079.94 

1544.54 

Mill.Rs. 

Mill.Rs. 

1079.94 

599.30 

1079.94 

599.30 

XI. Economic Indicators 

1. Total Proj.Cost/ Unit of Water Supply 

2. Priority Sectors Use 

3.Irrig. allocated Capital Costs/ ha.CCA 

4.1rrig Benefit/Total Irrig.costs (B/C) 

Rs./m 

% 

5.32 

6.6 

5.32 

0.0 

Rs/ha 

83522 

1.39 

83522 

1.39 

5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.55 

1.55 


Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 










































































































































































































































































Irrigation Project Planning Worksheet For New Projects 

(Shaded cells - for values computed by the spreadsheet and/or not for entering any data) 
Project Name: Rajgarh Project 


WRIS Project Code: 


Aquifer Category 

B 

Project Type: 

River Basin: 

New 

Chambal 

Reference Document: 


District: 

Jhalawar 

Linked to Project(s): 

Name(s): 


Groundwater Potential Zone (PZ) 

Jhalrapatan,Pirwa 

Code(s): 


Unintercepted Catchment Area, km 2 

588.00 

Conditional on Project: 


Designed Live Storage, Mm 3 

43.44 

Code: 


Designed Dead Storage, Mm 3 

14.85 

Name: 



I. Water Resources Information System (WRIS) Data 


II. Priority Water Demands (inside the project command area), Gross 


Planning Stag< 

2 


2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

Cities 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Towns 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Villages 

From SW 

Mm 3 /yr 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

(incl. in Towns) 

From GW 

Mm 3 /yr 

0.31 

0.62 

0.62 

0.75 

0.75 

0.84 

0.84 

Industries, Power Plants 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 








Livestock 

From SW 

Mm 3 /yr 








(incl. in Towns) 

From GW 

Mm 3 /yr 

0.25 

0.27 

0.27 

0.30 

0.30 

0.33 

0.33 

Other 

From SW 

Mm 3 /yr 









From GW 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.01 

0.01 

0.01 

0.01 

Commited SW Export 

Mm 3 /yr 








Cultivable Command Area (CCA) 

ha 

6,827 

6,827 

6,827 

6,827 

6,827 

6,827 

6,827 


III. Water Sources 


Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of the Project 


10 


30 


50 


Years for Additional Investments 


20 


40 


Further Development 



Unit 


With 

Without 

With 

Without 

With 

Without 



a. 

Surface Water 





Catchment Yield: 

Mean 

Mm 3 /yr 

172.03 

172.03 

172.03 

172.03 

172.03 

172.03 

172.03 


Dependability 90% 

Mm 3 /yr 

66.16 

66.16 

66.16 

66.16 

66.16 

66.16 

66.16 


Dependability 75% 

Mm 3 /yr 

79.46 

79.46 

79.46 

79.46 

79.46 

79.46 

79.46 


Dependability 50% 

Mm 3 /yr 

143.31 

143.31 

143.31 

143.31 

143.31 

143.31 

143.31 


Dependability 25% 

Mm 3 /yr 

215.0 

215.0 

215.0 

215.0 

215.0 

215.0 

215.0 


Weighted Me 

Mm 3 /yr 

142.39 

142.39 

142.39 

142.39 

142.39 

142.39 

142.39 

Losses from Reservoir 

Annual 

% 

16.20 







During the Rabi Season 

% 

7.42 







Reservoir Siltation 

Per kn 

m 3 /yr 

218.00 







- Catchment Total 


Mm 3 /yr 

0.13 







- Cumulated Siltation 

1 

Mm 3 


1.28 

1.28 

3.85 

3.85 

6.41 

6.41 

- Part of Siltation in Dead Storage 

% 

60 


Planned Storage Capacity Increase 

Mm 3 








Effective Storage (or Lift Capacity) 

Mm 3 

43.44 

42.93 

42.93 

41.90 

41.90 

40.88 

40.88 












































































































Planning Stage 


2010 


2020 


2040 


2060 


Years After Completion of Project 


10 


30 


50 


Unit 


With 

Plan 


With 


Without 


Further Development 


With 


Without 


With 


Without 


Import: Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total SW for Irrigation:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm Irrigation Efficiency 
Off-Farm Irrigation Efficiency 
Gross SW on Farm:Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
On-Farm SW Irrig. Depth:Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Peak Month Supply Capacity 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm' /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


mm/yr 

mm/yr 


mm/yr 

mm/yr 


mm/yr 


Mm/mo 


Pump 


Discharge!; 

Head 


Hours per Year 

Discharge Main Length 

Surplus Catchment Yield: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Domestic+Livestock Wtd Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Industrial WS: Weighted. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Possible Other Supplies: Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


km 

Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm 3 /yr 


Mm 3 /yr 
Mm/yr" 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


29.17 


29.17 


29.17 


29.17 


29.17 


28.69 


28.69 


27.74 


27.74 


28.69 


28.69 


27.74 


27.74 


28.69 


28.69 


27.74 


27.74 


28.69 


28.69 


27.74 


27.74 


28.69 


28.69 


27.74 


27.74 


26.80 


26.80 


26.80 


26.80 


26.80 


26.80 


26.80 


26.80 


26.80 


26.80 


_75.00 

’’ 75 . 06 ' 


75.00 

’ 75 . 00 ' 


75.00 


75.00 


_75.00_ 

”75:60 


75.00 


75.00 


75.00 

"75.00 


75.00 
75.00 


21.88 


21 .: 


21.88 


21.88 


21.88 


320.44 


320.44 


320.44 


320.44 


320.44 


21.52 


21.52 


20.81 


20.81 


21.52 


21.52 


20.81 


20.81 


21.52 


21.52 


20.81 


20.81 


21.52 


21.52 


20.81 


20.81 


21.52 


21.52 


20.81 


20.81 


315.23 


315.23 


315.23 


304.80 


304.80 


304.80 

’ 304^0 


315.23 


315.23 


315.23 

~ 3 \ 5.23 


304.80 


304.80 


304.80 

IbTsO 


315.23 


25 


25 


315.23 

25 


304.80 


25 


304.80 

25 


20.10 


20.10 


20.10 


20.10 


20.10 


20.10 


20.10 


20.10 


20.10 


20.10 


294.37 


294.37 


294.37 


294.37 


294.37 


294.37 


294.37 


294.37 


294.37 


25 


294.37 

25 


7.29 


7.17 


7.17 


6.94 


6.94 


6.70 


6.70 


0.00 


0.00 


0.00 


0.00 

'’ 6:66 


0.00 

” 6:66 


0.00 

” 6.66 


.98.95 

22.72 


99.47 


23.23 


_36.02 

99.87 


___0.00_ 

99.47 


__ 36.53 
100.38 


23.23 

36.53 


100.49 

24.26 


__ 0.00 
100.49 


_m._57 

10.00 


J72.08 

10.00 


100.38 

172.08 


__37.56 

101.41 


24.26 

37.56 


10E52 

25.28 


__ 0.00 

101.52 


jo.oo 

10.00 


10.00 

10.00 


jqqq 

jqqq 

10.00 


173,14 

10.00 


101.41 

173.11 


__38.58 

102.43 


25.28 

38.58 


_1_0.00 

10.00 


JO.OO 

10.00 


J_74.J3 

10.00 


102.43 

174.13 


jq.oq 

10.00 


lp.oq 

10.00 


jqqo 

10.00 


JO.OO 

10.00 


JO.OO 

10.00 


jq.oq 

10.00 


jo.oo 

jq.oq 

76.66 


q.oo 

0.00 


0.00 

0.00 


oqo 

0.00 


oqo 

0.00 


jo.oo 

0.00 


jo.oo 

10.00 


jo.oo 

10.00 


q.oo 

0.00 


p.pq 

0.00 


0.00 

0.00 


o.oq 

0.00 


0.00 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


0.00 

0.00 


0.00 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 


o.oq 

0.00 


oqo 

0.00 


qqo 

0.00 


oqo 

0.00 


qqo 

0.00 


q.oo 

0.00 


o.oq 

0.00 


oqo 

0.00 


oqo 

0.00 


oqo 

oqo 

0.00 


qqo 

0.00 


o.oq 

o.oq 

"q.qo 

q.oo 

q.oo 

0.00 


q.oo 

0.00 


q.oo 

0.00 

















































































































































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 


b. Groundwater 


Normalized Natural Replenishment 
Mining Potential 
Artificial Recharge Weighted J 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - SW Irrigation: On Farm 

Off Farm 
Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Return Flows - GW Irrigation: On Farm 

Weighted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Irrigation Return Flows:Wtd.Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Return Flows from Domestic WS 

- Cities and Towns 

- Villages 

- Total 


hted Mean 
Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Return Flows: hted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 

Total Available GW : Weighted Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 
Total Usable GW for Irrig: Wtd. Mean 

Dependability 90% 
Dependability 75% 
Dependability 50% 
Dependability 25% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


% 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

Mm 3 /yr 

Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 


Mm 3 /yr 

"Mm/yr"' 


6.07 


0.00 


20.00 


16.00 


9.04 

_9_._0_4 

9.04 

_9_._0_4 

9.04 

'20.06' 


1.10 


1.10 


1.10 


1.10 


1.10 


10.14 


10.14 


10.14 


10.14 


10.14 


6.07 


0.00 


20.00 


16.00 


__8_.9_0_ 

__8_.9_0_ 

_8.90 

__8.90 

8.90 

"moo 


1.04 


1.04 


1.04 


1.04 


1.04 


9.93 


9.93 


9.93 


9.93 


9.93 


___6.07_ 

LO00 

Logo 

___0.00_ 

___0.00_ 

___0.00 

0.00 

'"moo 


16.00 


___8.9_0_ 

___8.9_0_ 

___8.9_0_ 

___8.9_0_ 

8.90 

"moo 


1.04 


1.04 


1.04 


1.04 


1.04 


9.93 


9.93 


9.93 


9.93 


9.93 


6.07_ 

0.00 


20.00 


16.00 


___8.60_ 

___8.60_ 

___8.60 

___8.60_ 

8.60 

"moo" 


1.00 


1.00 


1.00 


1.00 


1.00 


9.60 


9.60 


9.60 


9.60 


9.60 


___6._07 
_ 0.00 
_ 0.00 
_ 0.00 
_ 0.00 
_ 0.00 
0.00 
" 20.00 


16.00 


_ 8.60 
_ 8.60 
___8_._60 
___8._60 
8.60 
"203)0 


1.00 


1.00 


1.00 


1.00 


1.00 


9.60 


9.60 


9.60 


9.60 


9.60 


6.07 

0.00 


20.00 


16.00 


8.31 
_ 8.31 
_ 8.31 
_ 8.31 
8.31 

"m"66' 


0.98 


0.98 


0.98 


0.98 


0.98 


9.28 


9.28 


9.28 


9.28 


9.28 


30 


_10 

___1_._8_7 

_J_._8_7 

___1_._8_7 

___1_._8_7 

___1_._8_7 

’i 2 .oT 

12.01 

12.01 

12.01 

12.01 

_1_7_._5_2 

MAI 

MAI 

MAI. 

MAI. 

MAI. 

MAI. 

MAI. 

MAI. 

17.52 


28 


_ 10 . 

__1_.9_0 

__1_.90 

___1_.9() 

_1.90 

_1.90 

j"L83 

11.83 

_1_1_.83_ 

1U83 

11.83 

_17_.0J_ 

17_.0_1_ 

17_.01_ 

_17.01 

17_.0_1_ 

i7.gr 

i7.gr 

_i_7_.g_i_ 

17.gr 

17.01 


28 


...10 

__F90 

..1.90_ 

__.l-_.90 

__1.90 

__.1_.90 

_1_1.83_ 

_1_1.8_3_ 

_J_1.83_ 

__1_1.83_ 

j_7.gj_ 

_ 1 _ 7 .gr 

_ 1 _ 7 .gr 

_i_7.g_i_ 

jim 

MM 

MM 

.MM. 

MM. 

17.61 


24 


___ig_ 

__1_.9_1_ 

1.91 

..AM. 

..AM. 

__1_.9_1_ 

’Tl52 

11.52 

11.52 

11.52 

11.52 

__1_6.5_3_ 

_1_6.5_3_ 

__16.5_3_ 

__1_6.5_3_ 

_1_6.5_3_ 

J6.53 

__1_6.5_3_ 

__1_6.5_3_ 

__1_6.5_3_ 

’"l6’53 


24 


___ 1_0 

..AM. 

..AM. 

..AM. 

..AM. 

..AM. 

maI 

11.52 

11.52 

11.52 

11.52 
_1_6._5_3 
_1_6_5_3 
__1_6_.5_3 
_1_6._5_3 
_1_6 l 5_3 
_1_6._5_3 
__16.5_3 
__16.5_3 
J_6.5_3_ 

16.53 


20 


___ 1_0 

1.92 

1.92 

1.92 

1.92 

_J_.92 

__1_1_._2_1_ 

11.21 

11.21 

11.21 

11.21 

__1_6_._1_0 

__ 1 _ 6 _._ 1_0 

__ 1 _ 6 _._ 1_0 

__ 1 _ 6 _._ 1_0 

__1_6_._1_0 

__1_6_._1_0 

__1_6_._1_0 

__1_6_._1_0 

__1_6_._1_0 

16.10 


___6_._0_7 

___0_._0_0 

___0_._0_0 

___0_._0_0 

___0_._0_0 

___0_._0_0 

0.00 

"moo 


16.00 


____8_._3_1_ 

___8_._3_1_ 

__8_._3_1_ 

____8_._3_1_ 

8.31 

'"moo 


0.98 


0.98 


0.98 


0.98 


0.98 


9.28 


9.28 


9.28 


9.28 


9.28 


20 


____ 1_0 

1.92 

1.92 

1.92 

1.92 

„_1_._9_2 

Tl".2l" 

11.21 

11.21 

11.21 

11.21 

_ 1 _ 6 _._ 1_0 

_ 1 _ 6 _._ 1_0 

AMP. 

16.10 

_ 1 _ 6 _._ 1_0 

_ 1 _ 6 _._ 1_0 

_ 1 _ 6 _._ 1_0 

_ 1 _ 6 _._ 1_0 

_ 1 _ 6 _._ 1_0 

16.10 






































































































































































































































































































































































































































































































































































Planning Stage 

2010 

2020 

2040 

2060 

Years After Completion of Project 

0 

10 

30 

50 


Unit 

With 

Plan 

Further Development 

With 

Without 

With 

Without 

With 

Without 

On-Farm GW Irrig. Depth: Wtd. Mean 

mm/yr 

257 

249 

249 

242 

242 

236 

236 


Dependability 90% 

mm/yr 

257 

249 

249 

242 

242 

236 

236 


Dependability 75% 

mm/yr 

257 

249 

249 

242 

242 

236 

236 


Dependability 50% 

mm/yr 

257 

249 

249 

242 

242 

236 

236 


Dependability 25% 

mm/yr 

257 

249 

249 

242 

242 

236 

236 

Well Yield 


10 3 m 3 /yr 

16.20 


No. of Irrigation Wells 

Existing 


1345 

1406 

1406 

1406 

1406 

1406 

1406 


Additional 


61 

0 

0 

0 

0 

0 

0 

Max Annual Supply Capaciy 

Mm 3 /yr 

22.78 

22.78 

22.78 

22.78 

22.78 

22.78 

22.78 

Peak Month Supply Capaciy 

% 

20 




Mm 3 /mo 

4.56 

4.56 

4.56 

4.56 

4.56 

4.56 

4.56 

Area to be Drained 


ha 









c. Total Water Available for Irri 

g a t i o n , 

On Farm 





2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

Amount 

Weighted J 

Mm 3 /yr 

39.40 

38.53 

38.53 

37.34 

37.34 

36.20 

36.20 


Dependability 90% 

Mm 3 /yr 

39.40 

38.53 

38.53 

37.34 

37.34 

36.20 

36.20 


Dependability 75% 

Mm 3 /yr 

39.40 

38.53 

38.53 

37.34 

37.34 

36.20 

36.20 


Dependability 50% 

Mm 3 /yr 

39.40 

38.53 

38.53 

37.34 

37.34 

36.20 

36.20 


Dependability 25% 

Mm 3 /yr 

39.40 

38.53 

38.53 

37.34 

37.34 

36.20 

36.20 

Depth 

ited Mean 

mm/yr 

577 

564 

564 

547 

547 

530 

530 


Dependability 90% 

mm/yr 

577 

564 

564 

547 

547 

530 

530 


Dependability 75% 

mm/yr 

577 

564 

564 

547 

547 

530 

530 


Dependability 50% 

mm/yr 

577 

564 

564 

547 

547 

530 

530 


Dependability 25% 

mm/yr 

577 

564 

564 

547 

547 

530 

530 

IV. Reclaimable Sewage 

From Towns + Cities in the GCA 

% 

5 

20 

20 

35 

35 

60 

60 


Mean 

Mm 3 /yr 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Annual Irrigation Depth 

mm 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

\ 

7 . Investments and Costs (in year 2010 terms) 

Investments 










1. Storage 


Rs./m 3 

24.70 








Total 

Mill.Rs. 

1439.76 

0.00 


0.00 


0.00 


2. Diversion, Intake, Feeder, Pump Stn. etc. 

Mill.Rs. 








3. Pumping Equip.- per m 3 /sec/m (head) 

10 3 Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

oool 

1 1 

oool 

1 

4. Discharge Main 

Per m 3 /sec/ 

Mill.Rs. 




- Total 

Mill.Rs. 

0.00 

oool 

1 1 

1_owl_1 

oool 

1 

5. Irrigation Systems 

Per ha 

Rs. 

86000 



Total 

Mill.Rs. 

587.12 

oool 

1 1 

1_owl_1 

oool 

1 

7. Well Construction 

Per Well 

10 3 Rs. 

52.436 



Total 

Mill.Rs. 

3.21 

oool 

oool 

oool 

oool 

oool 

0.00 

8 . Pumps for wells 

Per Well 

10 3 Rs. 

18.00 



Total 

Mill.Rs. 

1.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9. Pumps on canals 

Total 

Mill.Rs. 








10. Drainage System 

Per ha 

Mill.Rs. 




Total 

Mill.Rs. 

0.00 

0.00 


0.00 


0.00 


Total Investment Cost 

Mill.Rs. 

2031.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 





























































































































2010 

2020 | 2040 | 2060 


Unit 

With 

Plan 

Further Development 

With | Without | With | Without | With | Without 

Depreciation Period 

- Storage and Other Civil Works 

- Irrigation Systems, Dug wells etc. 

- Tube Wells, Pumps, Accessories 

- Drainage Works 


Construction Period (for economic 



SlUuV) 



Years 

Years 

1 

1 

1 

1 

1 

1 

1 

1 

ojo 

o!o 


4 

.4 






Years 

25 


4 




Years 

100 


4 


- Percentage of Investment 
Annual Cost 

% 

1.00 


Mill.Rs 

20.30 

20.30| 20.30| 20.30| 20.30| 20.30| 20.30 

Annual O&M Costs on New CCA 

Rs./ha 

600.00 


Mill.Rs 

4.10 

4.101 4.101 4.101 4.101 4.101 4.10 



Annual O&M Costs of Pumps 

Annual Cost 

Annual Pnpro'v Costs tRasod on wtd moan^ 

% 

5.00 



0.06 

0061 0061 0061 0061 0061 006 

iVll 11 LICll .L/llVlg V Ull W LU. JLIIV^CIII j 

Groundwater Pumping (for irrigation) 

Average Annual Cost 
SW Pumping (for irrigation only) 

Average Annual Cost 
Pumping from canals (for irrigation) 

Average Annual Cost 

Rs./m 3 

0.48 


Mill.Rs 

8.41 

061 061 T9l\ T9l\ 7J3l 7J3 

Rs./m 3 



Mill.Rs 

0.00 

oool oool oool oool (tool ooo 

Mill.Rs 



0.00 


0.00 


0.00 

Total Average Energy Cost 

AHHitirvnQl AnmiQl Cnctc 

Mill.Rs 

Mill Rq 

8.41 

8.16 

8.16 

7.93 

7.93 

7.73 

7.73 








/VUUlllUIlcll /YllllUdJ. 

Total O&M Cost (excl. capital costs) 

Mill.Rs 

32.86 

32.62 

32.62 

32.38 

32.38 

32.18 

32.18 

VI. Implementation 









Earliest Possible Completion Year 

Latest Planned Completion Year 

2014 

2060 



Weights of Dependability Levels 
Dependability, % 90 75 50 25 

Weight 0.150 0.170 0.380 0.300 

% Increase over Weigted mean available GW for estimating additional wells = 30 

CCA = Cultivable Command Area 

CMLP = Crop Mix Linear Programming 

GCA = Geographical Command Area 

GW = Ground Water 

IDZ = Irrigation demand Zone 

SW = Surface Water 

WS = Water Supply 



























































































































































































































































VII. Irrigation Project Planning Worksheet - CMLP Extract 

Project name: 

WRIS Project Code: 

Status: 

River Basin: 

District 

Aquifer regulation: 

Rajgarh Project 


Weights of Dependability Levels 
Dependability, % 90 75 

Weight 0.150 0.170 

50 

0.380 

25 

0.300 

0 


New 

Chambal 

Jhalawar 

No 




2010 

2020 

2040 

2060 




With 

Further Development 



Unit 

Plan 

With 

Without 

With 

Without 

With 

Without 

a.. Input to CMLP 

Cultivable Command Area (CCA) 


ha 

6827 

6827 

6827 

6827 

6827 

6827 

6827 

SW On-Farm Irrigation Efficiency 


% 

75.00 

75.00 

75.00 

75.00 

75.66] 

75.00 

75.00 

GW On-Farm Irrigation Efficiency 


% 

75.00 

75.00" 

75.00 

75.00 

75.66 

75.00 

75.00 

oiuss uvv avanauic wmiuui riujcui 

Gross SW on farm Dependability 90% 

Mm /yr 
Mm 3 /yr 

j.j 1 

21.88 

21.52 

21.52 

20.81 

20.81 

20.10 

20.10 

Dependability 75% 

Mm 3 /yr 

21.88 

21.52 

21.52 

20.81 

20.81 

20.10 

20.10 

Dependability 50% 

Mm 3 /yr 

21.88 

21.52 

21.52 

20.81 

20.81 

20.10 

20.10 

Dependability 25% 

Mm 3 /yr 

21.88 

21.52 

21.52 

20.81 

20.81 

20.10 

20.10 

Dependability 90% 

Mm 3 /yr 

17.52 

17.01 

17.01 

16.53 

16.53 

16.10 

16.10 

Dependability 75% 

Mm 3 /yr 

17.52 

17.01 

17.01 

16.53 

16.53 

16.10 

16.10 

Dependability 50% 

MmVyr 

17.52 

17.01 

17.01 

16.53 

16.53 

16.10 

16.10 

Dependability 25% 

Mm 3 /yr 

17.52 

17.01 

17.01 

16.53 

16.53 

16.10 

16.10 

Firm GW forKharif 


MmVyr 

17.52 

17.01 

17.01 

16.53 

16.53 

16.10 

16.10 

vveigineu mean mum annual ovv ouppiy 

Max. Annual Pumping Supply Capacity 

MmVyr 

MmVyr 

n.a. 

22.78 

n.a. 

22.78 

n.a. 

22.78 

n.a. 

22.78 

n.a. 

22.78 

n.a. 

22.78 

n.a. 

22.78 

Peak Month GW Supply Capaciy 


MmVmo. 

4.56 

4.56 

4.56 

4.56 

4.56 

4.56 

4.56 

b. CMLP Results 

CMLP-Weighted mean irrigation benefit_ 

Mill.Rs/yr 

206.94 

256.95 

256.95 

326.35 

326.35 

376.65 

376.65 

CMLP Irrig. Intensity Dependability 90% 

% 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

Dependability 75% 

% 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

Dependability 50% 

% 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

111.11 

Dependability 25% 

% 

111.11 

11111 

111.11 

11 1 1 1 

111.11 

11111 

111.11 

11111 

111.11 

11111 

111.11 

1111 ] 

111.11 

11111 

Weighted Mean 

CMLP GW Use Dependability 90% 

/C 

% 

54.29 

55.19 

32.56 

50.28 

50.29 

48.99 

48.99 

Dependability 75% 

% 

54.07 

54.99 

54.99 

50.04 

46.17 

48.72 

48.72 

Dependability 50% 

% 

53.63 

54.19 

54.19 

49.51 

49.51 

48.15 

48.16 

Dependability 25% 

% 

53.63 

54.66 

46.23 

49.51 

49.51 

48.14 

48.14 

VIII. Data for Present Value Assessment 


Investmen 









Period 

t 

Operation 

Lngth 

Start 


Rate of Interest: 

10 .00% 


Completed 

Start 

End 

(yrs) 

(yrs) 





2010 


2010 

2015 

5 

0 





2020 

2015 

2015 

2030 

15 

5 





.2040. 

2030 

2030 

2050 

20 ” 

20 





2060 

2050 

2050 

2070 

20 

40 















































































































































































































































































































































































IX. Annual Costs and Benefits 


Unit 

2010 

2020 

2040 

2060 

With 

Further Development 

Plan 

With 

Without 

With 

Without 

With > 

Vithout 

Annuity Capital Cost 

Mill.Rs./yr 

235.70 

235.70 

235.70 

235.70 

235.70 

235.70 

235.70 

Annuity Total Project Cost 

Mill.Rs./yr 

268.56 

268.32 

"~~268~32"" 

"" 268X)8~"" 

268.08 

267.88 

”267.88 

Irrigation allocated Annuity Capital Cost 

Mill.Rs./yr 

193.05 

193.05 

193.05 

193.05 

193.05 

193.05 

193.05 

Irrigation allocated Annuity Project Cost 

Mill.Rs./yr 

222.24 

221.94 

221.94 

225.43 

225.43 

225.23 

225.23 

Wtd. Mean Irrigation Benefit 

Mill.Rs./yr 

206.94 

256.95 

256.95 

326.35 

326.35 

376.65 

376.65 

Wtd.Mean net Irrigation water supply 

Mm 3 /yr 

29.55 

28.90 

28.90 

28.00 

28.001 

___27._1_5 __ 

_27_._15 

Wtd.Mean gross Irrigation WS on farm 

^ £ 

3 w K 

f ^ 

• 

39.40 

10 00 

38.53 

10 00 

38.53 

10 00 

37.34 

10 00 

37.34 

10 00 

36.20 

10 00 

36.20 

10 00 

X. Present Value 











With 

With all 








initial 

further 







unit j. 

)evelopm d 

evelopme 








ent 

nts 






1. Total Project water Supply (excl. present) 

Mm 3 

430.14 

430.14 






2,On farm Irrig. Supply(excl. present) 

Mm 3 

330.47 

330.47 






3. Water Supply to Priority Sectors 

Mm 3 

99.67 

99.67 






4. Weighted mean Irrigation Benefits 

Mill.Rs. 

2481.82 

2481.82 






5. Total Project Costs 

Mill.Rs. 

2674.91 

2674.91 






6. Project Capital Costs 

Mill.Rs. 

2349.26 

2349.26 






7. Irrigation allocated Project Costs 

Mill.Rs. 

2218.30 

2218.30 






8. Irrigation allocated Capital Costs 

Mill.Rs. 

1924.14 

1924.14 






9. Irrigation Net Benefit (NB) 

Mill.Rs. 

263.53 

263.53 






XI. Economic Indicators 






1. Total Proj.Cost/ Unit of Water Supply 

Rs./nr 

6.22 

6.22 






2. Priority Sectors Use 

% 

23.2 

23.2 






3.Irrig. allocated Capital Costs/ ha.CCA 

Rs/ha 

281843 

281843 






4.1rrig Benefit/Total Irrig.costs (B/C) 

- 

1.12 

1.12 






5. (Irrig.Benefits-0&M)/Capital Irig. costs 


1.14 

1.14 







Notes: -Annuity Capital Cost is the annuity equivalent (using capital recovery factor) of investments, 
considering theconstruction period and period of operation. 

-Annuity Total Project Cost is the sum of Annuity Capital Cost and the annual O&M cost 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Appendix - 7 

Minimum Environmental Flows 


The recommended Environmental Flows as per the norms of MoEF are given in Table 
A7-1. The Environmental Flows are considered for 90% dependable year in 
hydroelectric project and 75% dependable year in irrigation projects. 


Table A7-1 Recommended Environmental Flows as per the norms of MoEF 


Season 

Months 

Percentage of flow 

Season- 

I 

July to September 

30% of average discharge for 
period from July to 

September 

Season- 

II 

October to 
November 

25% of average discharge for 
period from October to 
November 

Season- 

Ill 

December to June 

20% of average discharge for 
period from December to 
June 


Based on the above norms the minimum environmental yield in various river basins of 
Rajasthan are given in Table A7-2 below. 
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Appendix 8 

Supportive Calculation for One MWS 
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Appendix 8 

Supportive Calculation for One MWS 

Sample calculation for one micro watershed of Shekhawati basin i.e. SKA MWS 001 has 
been explained below for understanding of the Client. 

1. Take the following for SKA MWS 001 from Final Report No. 4.2: Virgin flow series; 
its mean; 90%, 75%, 50%, 25% dependability values 9all in Mm3) and total 
catchment area (in km2). The total catchment area, mean, 90%, 75%, 50% and 25% 
dependability values are entered in Row 1 of Sheet 5 (part 1 and 2), same for 2010, 
2020, 2040 and 2060. 

2. Sheet 2 gives details of data of minor projects in SKA MWS 001. Based on catchment 
area and year of construction and rate of silting (as per basin), the silt accumulation is 
calculated in dead and live storage for year 2010, 2020, 2040 and 2060 and 
accordingly the dead and live storage is adjusted to give available dead and live 
storage for year 2010, 2020, 2040 and 2060. 

3. The sum of adjusted available dead and live storage is presented in Sheet 1 for each 
minor project for year 2010, 2020, 2040 and 2060. Here, the WHS capacity in MWS 
is also given which is not included in Sub-Total. In the last row total area of MWS 
intercepted by minor projects is given (which is also presented in Row 2 of Sheet 5 
(part 1 and 2). 

4. Now the total area of MWS is 185.03 km2 and intercepted by minors is 160.53 km2, 
so the remaining area is 24.50 km2. Half of this remaining area is still considered to 
be intercepted by WHSs i.e. 0.5 x 24.50 = 12.25 km2, which is shown in Row 3 of 
Sheet 5 (part 1 and 2). [Row 3 = (Row 1 - Row 2) x 0.5] 

5. Total intercepted area in Sheet 5, Row 4 = Row 2 + Row 3 i.e. 160.53 + 12.25 = 
172.78 km2 

6. Now the virgin series of SKA MWS 001 is used to arrive at Simulated Flow Series of 
Intercepted Area of SKA MWS 001 on area proportion basis. Proportion = 
Intercepted Area / Total MWS area = 172.78/185.03 = 0.93. This factor is applied to 
1973-2010 (38 years) monthly virgin series to arrive at Flow series of Intercepted area 
given in Sheet 3. Mean and values at various dependability levels are calculated for 
this Flow Series of Intercepted Area, which are also further given in Row 4 of Sheet 5 
(part 1 and 2). 

7. For the series presented in Sheet 3, operation analysis is done for year 2010, 2020, 
2040 and 2060 which is explained in Section 4.3.3 of Report and Explanation of 
denominations used is given in Appendix 2(c) of Report and presented in Sheet 4 
(part 1 and 2) 

8. Further, in Row 5 of Sheet 5, spills from upstream Major project / Medium project or 
surplus/spill of upstream MWS is added, if it is being intercepted in this MWS. In 
case of SKA MWS 001, surplus/spill of SKA MWS 002 is intercepted by minor 
projects of SKA MWS 001, hence considered. 
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9. Row 6 of Sheet 5 gives total storage capacity in SKA MWS 001 (both minor projects 
and WHSs), different for different years based on siltation (Sheet 2) and final adjusted 
available storage (Sheet 1). 

10. Row 7 of Sheet 5, Spills from intercepted area are calculated as follows: 

Row 7 = IF[(Row 4 + Row 5) - Row 6 is less than ‘0’ then ‘0’ else (Row 4 + Row 5) 
- Row 6] 

i.e. = IF[(Yield from Intercepted Area + Spills from other MWS or Dam) - Storage 
Capacity is less than ‘0’ then ‘0’ else (Yield from Intercepted Area + Spills from other 
MWS or Dam) - Storage Capacity] 

11. Row 8 of Sheet 5 is blank 

12. Row 9 of Sheet 5 = Row 1 - Row 4 i.e. Total Area and Yield of SKA MWS 001 - 
Intercepted Area and Yield from Intercepted Area 

13. Row 10 of Sheet 5 is blank 

14. Row 11 of Sheet 5 = Row 7 + Row 9 i.e (Spills from Intercepted Area + Yield from 
Unintercepted Area), which represents Total Surplus from MWS 
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Sheet 3 


Simulated Flow Series of Intercepted Area of SKA MWS 001, Mm 3 
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1973 

0.00 

0.00 

0.00 

0.00 

0.04 

0.02 

0.44 

7.18 

1.20 

0.03 

0.01 

0.01 

8.93 

1974 

0.00 

0.00 

0.01 

0.01 

0.03 

0.06 

0.20 

0.22 

0.03 

0.68 

0.02 

0.02 

1.27 

1975 

0.01 

0.00 

0.00 

0.01 

0.00 

0.05 

0.68 

9.38 

8.58 

1.30 

0.05 

0.01 

20.06 
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0.01 

0.55 

0.03 

0.01 

0.04 

0.28 

0.85 

29.90 

0.09 

0.02 

0.01 

0.00 

31.79 
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0.00 
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59.69 
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0.01 

0.01 
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0.00 
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0.00 

0.03 

25.08 
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7.20 
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0.01 

0.01 
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0.03 

0.03 

0.02 

0.02 
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0.03 

0.07 
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0.02 
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0.01 

0.01 
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2.67 

0.60 
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0.01 
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0.12 
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0.01 
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0.00 

0.41 

1982 
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0.01 

0.09 
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0.02 

1.57 

1983 

0.02 

0.02 
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0.00 

1.27 
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0.00 
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0.01 

0.01 
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0.02 

0.04 

0.00 

0.00 
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0.08 

0.64 

0.11 

0.03 

0.08 

0.01 

0.00 

1.05 

1987 

0.04 

0.01 

0.03 

0.00 

0.06 

0.01 

0.07 

0.11 

0.02 

0.01 

0.00 

0.00 

0.35 

1988 

0.01 

0.00 

0.04 

0.02 

0.01 

0.17 

0.91 

5.86 

3.00 

0.07 

0.02 

0.01 

10.11 

1989 

0.01 

0.00 

0.00 

0.00 

0.00 

0.01 

0.32 

0.16 

0.06 

0.01 

0.00 

0.00 

0.56 

1990 

0.00 

0.07 

0.02 

0.01 

0.01 

0.03 

0.16 

0.12 

0.07 

0.03 

0.01 

0.01 

0.53 

1991 

0.01 

0.00 

0.00 

0.00 

0.01 

0.02 

0.08 

1.99 

0.17 

0.03 

0.01 

0.01 

2.33 

1992 

0.01 

0.03 

0.00 

0.01 

0.01 

0.03 

0.18 

1.18 

0.70 

0.09 

0.01 

0.02 

2.26 

1993 

0.00 

0.01 

0.02 

0.01 

0.02 

0.11 

19.66 

2.48 

1.05 

0.03 

0.01 

0.01 

23.40 

1994 

0.03 

0.00 

0.01 

0.03 

0.02 

0.08 

4.60 

6.86 

2.45 

0.02 

0.01 

0.01 

14.12 
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0.08 
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0.02 

0.01 

0.00 

0.13 

0.66 

22.32 
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0.01 

0.01 
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0.01 
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0.04 
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0.00 

0.01 

0.28 

2003 

0.02 

0.04 

0.01 

0.01 
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0.02 

3.23 

12.67 

0.20 

0.02 

0.01 

0.01 

16.27 
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0.00 

0.00 

0.00 

0.00 

0.01 

0.01 

0.04 

0.61 

0.05 

0.08 

0.01 

0.00 

0.80 

2005 

0.00 

0.04 

0.03 

0.01 

0.04 

0.47 

0.11 

0.01 

1.22 

0.07 

0.01 

0.01 

2.02 

2006 

0.00 

0.00 

0.04 

0.00 

0.07 

0.05 

0.62 

0.40 

0.04 

0.02 

0.01 

0.01 

1.25 

2007 

0.01 

0.05 

0.05 

0.01 

0.05 

0.06 

0.08 

0.03 

0.21 

0.01 

0.01 

0.01 

0.56 

2008 

0.00 

0.00 

0.00 

0.04 

0.15 

1.55 

1.03 

10.15 

1.21 

0.03 

0.01 

0.01 

14.18 

2009 

0.00 

0.00 

0.02 

0.01 

0.01 

0.90 

2.15 

1.90 

0.25 

0.02 

0.01 

0.00 

5.26 

2010 

0.01 

0.01 

0.00 

0.00 

0.00 

0.04 

0.11 

42.93 

13.75 

0.06 

0.04 

0.02 

56.95 

% flow 

0.00 

0.00 

0.00 

0.00 

0.00 

0.07 

0.31 

0.46 

0.14 

0.01 

0.00 

0.00 


Mean 

0.01 

0.03 

0.01 

0.01 

0.03 

0.97 

4.20 

6.19 

1.87 

0.12 

0.01 

0.01 

13.46 
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0.00 

0.00 

0.00 

0.00 

0.00 

0.04 

0.16 

0.24 

0.07 

0.00 

0.00 

0.00 

0.52 

75% 

0.00 

0.00 

0.00 

0.00 

0.00 

0.08 

0.33 

0.48 

0.15 

0.01 

0.00 

0.00 

1.05 

50% 

0.00 

0.01 

0.00 

0.00 

0.01 

0.21 

0.92 

1.36 

0.41 

0.03 

0.00 

0.00 

2.95 

25% 

0.01 

0.03 

0.01 

0.01 

0.04 

1.19 

5.13 

7.56 

2.28 

0.15 

0.01 

0.01 

16.44 
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Sheet 4 (part 1) 

Surplus Water Operation Analysis of Intercepted Area of SKA MWS 001, Mm 3 
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[7] 

[8] 

[9] 

Year 

[5] 

[6] 

[7] 

[8] 

[9] 

1973 

8.9 

0.0 

8.1 

1301.9 

60.1 

1973 

8.9 

0.0 

8.5 

1357.1 

62.7 

1974 

1.3 

0.0 

0.5 

74.2 

3.4 

1974 

1.3 

0.0 

0.8 

131.7 

6.1 

1975 

10.8 

6.6 

9.0 

1436.8 

66.4 

1975 

9.9 

7.5 

8.5 

1357.1 

62.7 

1976 

10.8 

18.3 

9.0 

1436.8 

66.4 

1976 

9.9 

19.2 

8.5 

1357.1 

62.7 

1977 

10.8 

88.2 

9.0 

1436.8 

66.4 

1977 

9.9 

89.1 

8.5 

1357.1 

62.7 

1978 

10.8 

26.8 

9.0 

1436.8 

66.4 

1978 

9.9 

27.7 

8.5 

1357.1 

62.7 

1979 

0.7 

0.0 

0.0 

0.0 

0.0 

1979 
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Appendix 9 

Maximum Area Irrigated Outside CCA 
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Appendix 9 

Maximum Area Irrigated Outside CCA 


Table A9.1 Block-wise Maximum Area Irrigated Outside CCA in past decades 

(2002-2010). in ha 


District 

Block 

Maximum Area 
Irrigated Outside 

CCA (ha) 

Ajmer 

Arain 

6301 

Ajmer 

Bhinay 

8308 

Ajmer 

Jawaja 

4403 

Ajmer 

Kekri 

19423 

Ajmer 

Kishangarh 

3120 

Ajmer 

Masuda 

12296 

Ajmer 

Peesangan 

10930 

Ajmer 

Srinagar 

5063 

Alwar 

Bansur 

42303 

Alwar 

Behror 

24731 

Alwar 

Kathumar 

47888 

Alwar 

Kishangarh Bas 

28030 

Alwar 

Kotkasim 

29495 

Alwar 

Lachhmangarh (Alwar) 

46613 

Alwar 

Mandawar 

41789 

Alwar 

Neemrana 

27258 

Alwar 

Rajgarh (Alwar) 

18694 

Alwar 

Ramgarh 

40156 

Alwar 

Reni 

9507 

Alwar 

Thanagazi 

16248 

Alwar 

Tijara 

40740 

Alwar 

Umren 

42002 

Banswara 

Anandpuri 

1579 

Banswara 

Bagidora 

2332 

Banswara 

Banswara 

3053 

Banswara 

Chhoti Sarwan 

1535 

Banswara 

Garhi 

4270 

Banswara 

Ghatol 

3031 

Banswara 

Kushalgarh 

2209 

Banswara 

Sajjangarh 

1286 

Baran 

Antah 

25136 

Baran 

Atru 

46381 

Baran 

Baran 

43659 

Baran 

Chhabra 

34514 

Baran 

Chhipabarod 

33433 

Baran 

Kishanganj 

20125 

Baran 

Shahbad 

17034 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


District 

Block 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Barmer 

Balotra 

13674 

Barmer 

Barmer 

7127 

Barmer 

Bay too 

266 

Barmer 

Chohtan 

24651 

Barmer 

Dhorimanna 

43261 

Barmer 

Sheo 

266 

Barmer 

Sindhari 

38773 

Barmer 

Siwana 

16713 

Bharatpur 

Bay ana 

34565 

Bharatpur 

Deeg 

30838 

Bharatpur 

Kaman 

36438 

Bharatpur 

Kumher 

28180 

Bharatpur 

Nadbai 

39781 

Bharatpur 

Pahari 

39781 

Bharatpur 

Rupbas 

36011 

Bharatpur 

Sewar 

37051 

Bharatpur 

Weir 

40908 

Bhilwara 

Asind 

9653 

Bhilwara 

Banera 

6228 

Bhilwara 

Hurda 

5722 

Bhilwara 

Jahazpur 

17596 

Bhilwara 

Kotri 

16377 

Bhilwara 

Mandal 

12648 

Bhilwara 

Mandalgarh 

24706 

Bhilwara 

Raipur (Bhilwara) 

6542 

Bhilwara 

Sahara 

8157 

Bhilwara 

Shahpura (Bhilwara) 

11705 

Bhilwara 

Suwana 

13345 

Bikaner 

Bikaner 

27045 

Bikaner 

Dungargarh 

58326 

Bikaner 

Khajuwala 

299 

Bikaner 

Kolayat 

9216 

Bikaner 

Lunkaransar 

6242 

Bikaner 

Nokha 

33843 

Bundi 

Bundi 

5345 

Bundi 

Hindoli 

28231 

Bundi 

Keshoraipatan 

12781 

Bundi 

Nainwa 

43500 

Bundi 

Talera 

5080 

Chittaurgarh 

Bari Sadri 

17618 

Chittaurgarh 

Begun 

18955 

Chittaurgarh 

Bhadesar 

19679 

Chittaurgarh 

Bhainsrorgarh 

10292 

Chittaurgarh 

Bhopalsagar 

11458 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


District 

Block 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Chittaurgarh 

Chittaurgarh 

26341 

Chittaurgarh 

Dungla 

13962 

Chittaurgarh 

Gangrar 

11653 

Chittaurgarh 

Kapasan 

13756 

Chittaurgarh 

Nimbahera 

33520 

Chittaurgarh 

Rashmi 

7927 

Churn 

Churu 

4169 

Churn 

Rajgarh (Churu) 

29579 

Churu 

Ratangarh 

8743 

Churn 

Sardarshahar 

9835 

Churu 

Sujangarh 

30954 

Churu 

Taranagar 

550 

Dausa 

Bandikui 

27463 

Dausa 

Dausa 

28565 

Dausa 

Lalsot 

46812 

Dausa 

Mahwa 

33982 

Dausa 

Sikrai 

27571 

Dhaulpur 

Bari 

13071 

Dhaulpur 

Baseri 

17533 

Dhaulpur 

Dhaulpur 

46581 

Dhaulpur 

Rajakhera 

32822 

Dungarpur 

Aspur 

2266 

Dungarpur 

Bichhiwara 

6277 

Dungarpur 

Dungarpur 

3803 

Dungarpur 

Sagwara 

7458 

Dungarpur 

Simalwara 

8225 

Ganganagar 

Anupgarh 

30 

Ganganagar 

Ganganagar 

103 

Ganganagar 

Gharsana 

28 

Ganganagar 

Karanpur 

0 

Ganganagar 

Padampur 

685 

Ganganagar 

Raisinghnagar 

0 

Ganganagar 

Sadulshahar 

17 

Ganganagar 

Suratgarh 

1149 

Hanumangarh 

Bhadra 

5332 

Hanumangarh 

Hanumangarh 

0 

Hanumangarh 

Nohar 

1939 

Hanumangarh 

Pilibanga 

2548 

Hanumangarh 

Rawatsar 

968 

Hanumangarh 

Sangaria 

0 

Hanumangarh 

Tibi 

27 

Jaipur 

Amber 

40199 

Jaipur 

Bassi 

26473 

Jaipur 

Chaksu 

12542 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


District 

Block 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Jaipur 

Dudu 

22755 

Jaipur 

Govindgarh 

47112 

Jaipur 

Jamwa Ramgarh 

23848 

Jaipur 

Jhotwara 

21413 

Jaipur 

Kotputli 

37468 

Jaipur 

Phagi 

9067 

Jaipur 

Sambhar 

25717 

Jaipur 

Sanganer 

15074 

Jaipur 

Shahpura (Jaipur) 

18748 

Jaipur 

Viratnagar 

27009 

Jaisalmer 

Jaisalmer 

13065 

Jaisalmer 

Sam 

12585 

Jaisalmer 

Sankra 

9851 

Jalore 

Ahore 

11987 

Jalore 

Bhinmal 

40711 

Jalore 

Chitalwana 

42310 

Jalore 

Jalore 

20099 

Jalore 

Jaswantpura 

24794 

Jalore 

Raniwara 

22686 

Jalore 

Sanchore 

28931 

Jalore 

Sayla 

54728 

Jhalawar 

Bakani 

24577 

Jhalawar 

Dag 

38645 

Jhalawar 

Jhalrapatan 

41369 

Jhalawar 

Khanpur 

53437 

Jhalawar 

Manohar Thana 

28285 

Jhalawar 

Pirawa 

31829 

Jhunjhunun 

Alsisar 

21786 

Jhunjhunun 

Buhana 

38288 

Jhunjhunun 

Chirawa 

41121 

Jhunjhunun 

Jhunjhunun 

21302 

Jhunjhunun 

Khetri 

21132 

Jhunjhunun 

Nawalgarh 

39212 

Jhunjhunun 

Surajgarh 

68858 

Jhunjhunun 

Udaipurwati 

40186 

Jodhpur 

Balesar 

18978 

Jodhpur 

Bap 

29194 

Jodhpur 

Bawari 

23641 

Jodhpur 

Bhopalgarh 

26495 

Jodhpur 

Bilara 

22070 

Jodhpur 

Luni 

4039 

Jodhpur 

Mandor 

5303 

Jodhpur 

Osian 

53866 

Jodhpur 

Phalodi 

21560 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


District 

Block 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Jodhpur 

Shergarh 

20542 

Karauli 

Hindaun 

35091 

Karauli 

Karauli 

18960 

Karauli 

Nadoti 

8403 

Karauli 

Sapotra 

24274 

Karauli 

Todabhim 

30638 

Kota 

Itawa 

8606 

Kota 

Khairabad 

21937 

Kota 

Ladpura 

11273 

Kota 

Sangod 

61585 

Kota 

Sultanpura 

13266 

Nagaur 

Degana 

19277 

Nagaur 

Didwana 

37486 

Nagaur 

Jayal 

11798 

Nagaur 

Kuchaman City 

59669 

Nagaur 

Ladnu 

8949 

Nagaur 

Makrana 

9865 

Nagaur 

Merta 

39977 

Nagaur 

Mundwa 

33699 

Nagaur 

Nagaur 

34910 

Nagaur 

Parbatsar 

11617 

Nagaur 

Riyan 

25370 

Pali 

Bali 

18339 

Pali 

Desuri 

8147 

Pali 

Jaitaran 

13330 

Pali 

Marwar Junction 

14091 

Pali 

Pali 

8815 

Pali 

Raipur (Pali) 

7704 

Pali 

Rani 

7170 

Pali 

Rohat 

5532 

Pali 

Sojat 

10934 

Pali 

Sumerpur 

16373 

Pratapgarh 

Arnod 

17094 

Pratapgarh 

Chhoti Sadri 

20037 

Pratapgarh 

Dhariawad 

6488 

Pratapgarh 

Peepalkhoont 

2038 

Pratapgarh 

Pratapgarh 

27028 

Rajsamand 

Amet 

2609 

Rajsamand 

Bhim 

4327 

Rajsamand 

Deogarh 

3761 

Rajsamand 

Khamnor 

9551 

Rajsamand 

Kumbhalgarh 

1867 

Rajsamand 

Railmagra 

14559 

Rajsamand 

Rajsamand 

4924 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


District 

Block 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Sawai Madhopur 

Bamanwas 

17093 

Sawai Madhopur 

Bonli 

35877 

Sawai Madhopur 

Gangapur 

23541 

Sawai Madhopur 

Khandar 

45070 

Sawai Madhopur 

Sawai Madhopur 

55464 

Sikar 

Danta Ramgarh 

60657 

Sikar 

Dhond 

55829 

Sikar 

Fatehpur 

7669 

Sikar 

Khandela 

37670 

Sikar 

Lachhmangarh (Sikar) 

24797 

Sikar 

Neem Ka Thana 

22550 

Sikar 

Piprali 

42925 

Sikar 

Sri Madhopur 

28026 

Sirohi 

Abu Road 

6745 

Sirohi 

Pindwara 

9563 

Sirohi 

Reodar 

36217 

Sirohi 

Sheoganj 

15036 

Sirohi 

Sirohi 

15505 

Tonk 

Deoli 

16548 

Tonk 

Malpura 

9679 

Tonk 

Niwai 

25618 

Tonk 

Todaraisingh 

12252 

Tonk 

Tonk 

42893 

Tonk 

Uniara 

38751 

Udaipur 

Bargaon 

2473 

Udaipur 

Bhindar 

20429 

Udaipur 

Girwa 

7465 

Udaipur 

Gogunda 

4746 

Udaipur 

Jhadol 

4292 

Udaipur 

Kherwara 

1193 

Udaipur 

Kotra 

2779 

Udaipur 

Lasadiya 

3598 

Udaipur 

Mavli 

16513 

Udaipur 

Rishabhdeo 

972 

Udaipur 

Salumbar 

7972 

Udaipur 

Sarada 

4890 


Source: District Statistical Outline Reports, Directorate of 
Economics and Statistics, Rajasthan 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


The Block-wise values have been converted to Micro watershed level using GIS 
techniques and presented in Table A9.2. 


Table A9.2 Micro watershed-wise Maximum Area Irrigated Outside CCA in past 

decades (2002-2010), in ha 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 

CCA (ha) 

Shekhawati 

001 

4889 

Shekhawati 

002 

7842 

Shekhawati 

003 

15785 

Shekhawati 

004 

22188 

Shekhawati 

005 

19530 

Shekhawati 

006 

4158 

Shekhawati 

007 

3183 

Shekhawati 

008 

3920 

Shekhawati 

009 

13900 

Shekhawati 

010 

31744 

Shekhawati 

Oil 

9764 

Shekhawati 

012 

18490 

Shekhawati 

013 

5486 

Shekhawati 

014 

10428 

Shekhawati 

015 

11343 

Shekhawati 

016 

40880 

Shekhawati 

017 

48523 

Shekhawati 

018 

41166 

Shekhawati 

019 

5456 

Shekhawati 

020 

13567 

Shekhawati 

021 

764 

Shekhawati 

022 

2401 

Shekhawati 

023 

2319 

Shekhawati 

024 

15172 

Shekhawati 

025 

6632 

Shekhawati Total 


359529 

Ruparail 

001 

28331 

Ruparail 

002 

22509 

Ruparail 

003 

23455 

Ruparail 

004 

7937 

Ruparail 

005 

11273 

Ruparail 

006 

23635 

Ruparail 

007 

12151 

Ruparail 

008 

6540 

Ruparail 

009 

21301 

Ruparail 

010 

4217 

Ruparail 

011 

8958 

Ruparail 

012 

27236 

Ruparail 

013 

4885 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Ruparail 

014 

10887 

Ruparail Total 


213316 

Banganga 

001 

5904 

Banganga 

002 

4857 

Banganga 

003 

29148 

Banganga 

004 

8779 

Banganga 

005 

17356 

Banganga 

006 

11722 

Banganga 

007 

9059 

Banganga 

008 

24173 

Banganga 

009 

20103 

Banganga 

010 

21903 

Banganga 

011 

8917 

Banganga 

012 

6983 

Banganga 

013 

27186 

Banganga 

014 

18934 

Banganga 

015 

9491 

Banganga 

016 

21270 

Banganga 

017 

20419 

Banganga 

018 

9355 

Banganga 

019 

6741 

Banganga 

020 

12964 

Banganga 

021 

4943 

Banganga 

022 

9065 

Banganga 

023 

13186 

Banganga 

024 

6212 

Banganga 

025 

38136 

Banganga 

026 

13891 

Banganga 

027 

4500 

Banganga 

028 

7873 

Banganga 

029 

13117 

Banganga 

030 

15106 

Banganga 

031 

9605 

Banganga 

032 

13601 

Banganga Total 


444502 

Gambhir 

001 

5341 

Gambhir 

002 

21484 

Gambhir 

003 

15571 

Gambhir 

004 

17502 

Gambhir 

005 

8890 

Gambhir 

006 

10078 

Gambhir 

007 

21086 

Gambhir 

008 

21699 

Gambhir 

009 

14948 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Gambhir 

010 

6591 

Gambhir 

Oil 

6880 

Gambhir 

012 

10114 

Gambhir 

013 

7225 

Gambhir 

014 

3693 

Gambhir 

015 

9004 

Gambhir 

016 

8864 

Gambhir Total 


188969 

Parbati 

001 

2232 

Parbati 

002 

2187 

Parbati 

003 

841 

Parbati 

004 

2452 

Parbati 

005 

2463 

Parbati 

006 

978 

Parbati 

007 

1395 

Parbati 

008 

1036 

Parbati 

009 

2250 

Parbati 

010 

1532 

Parbati 

011 

1926 

Parbati 

012 

6048 

Parbati 

013 

1689 

Parbati 

014 

2537 

Parbati 

015 

3979 

Parbati 

016 

7906 

Parbati 

017 

2087 

Parbati 

018 

2461 

Parbati 

019 

1366 

Parbati 

020 

1305 

Parbati Total 


48672 

Sabi 

001 

7460 

Sabi 

002 

10685 

Sabi 

003 

5721 

Sabi 

004 

3513 

Sabi 

005 

6442 

Sabi 

006 

10981 

Sabi 

007 

16701 

Sabi 

008 

18277 

Sabi 

009 

6218 

Sabi 

010 

11341 

Sabi 

011 

19999 

Sabi 

012 

18435 

Sabi 

013 

13094 

Sabi 

014 

12663 

Sabi 

015 

16051 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Sabi 

016 

11621 

Sabi 

017 

4669 

Sabi 

018 

12595 

Sabi 

019 

32799 

Sabi 

020 

9703 

Sabi Total 


248968 

Banas 

001 

26171 

Banas 

002 

23772 

Banas 

003 

32464 

Banas 

004 

32674 

Banas 

005 

2078 

Banas 

006 

21585 

Banas 

007 

2497 

Banas 

008 

11539 

Banas 

009 

5434 

Banas 

010 

5205 

Banas 

011 

5612 

Banas 

012 

24435 

Banas 

013 

11893 

Banas 

014 

10751 

Banas 

015 

12486 

Banas 

016 

2328 

Banas 

017 

3426 

Banas 

018 

36194 

Banas 

019 

469 

Banas 

020 

1387 

Banas 

021 

13366 

Banas 

022 

6197 

Banas 

023 

21619 

Banas 

024 

6006 

Banas 

025 

8600 

Banas 

026 

4290 

Banas 

027 

8320 

Banas 

028 

4923 

Banas 

029 

18993 

Banas 

030 

1125 

Banas 

031 

5931 

Banas 

032 

3704 

Banas 

033 

10058 

Banas 

034 

17855 

Banas 

035 

10897 

Banas 

036 

14777 

Banas 

037 

4654 

Banas 

038 

11056 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Banas 

039 

10263 

Banas 

040 

21992 

Banas 

041 

5888 

Banas 

042 

4757 

Banas 

043 

4533 

Banas 

044 

764 

Banas 

045 

13112 

Banas 

046 

20991 

Banas 

047 

5045 

Banas 

048 

4805 

Banas 

049 

5595 

Banas 

050 

4362 

Banas 

051 

5710 

Banas 

052 

5694 

Banas 

053 

1007 

Banas 

054 

16735 

Banas 

055 

7933 

Banas 

056 

31318 

Banas 

057 

19159 

Banas 

058 

17184 

Banas 

059 

22003 

Banas 

060 

13576 

Banas 

061 

7532 

Banas 

062 

14329 

Banas 

063 

32098 

Banas 

064 

5336 

Banas 

065 

37290 

Banas 

066 

2605 

Banas 

067 

25359 

Banas 

068 

66277 

Banas 

069 

1298 

Banas 

070 

6515 

Banas 

071 

5895 

Banas Total 


891731 

Chambal 

001 

2697 

Chambal 

002 

20433 

Chambal 

003 

5179 

Chambal 

004 

1373 

Chambal 

005 

13840 

Chambal 

006 

3734 

Chambal 

007 

19592 

Chambal 

008 

5387 

Chambal 

009 

18297 

Chambal 

010 

15611 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Chambal 

Oil 

6949 

Chambal 

012 

3493 

Chambal 

013 

8162 

Chambal 

014 

1474 

Chambal 

015 

2389 

Chambal 

016 

4241 

Chambal 

017 

16498 

Chambal 

018 

3983 

Chambal 

019 

5456 

Chambal 

020 

7156 

Chambal 

021 

5670 

Chambal 

022 

13008 

Chambal 

023 

22829 

Chambal 

024 

3768 

Chambal 

025 

7631 

Chambal 

026 

27287 

Chambal 

027 

1878 

Chambal 

028 

12767 

Chambal 

029 

13609 

Chambal 

030 

5116 

Chambal 

031 

2223 

Chambal 

032 

19641 

Chambal 

033 

42678 

Chambal 

034 

3369 

Chambal 

035 

15746 

Chambal 

036 

12392 

Chambal 

037 

7287 

Chambal 

038 

17837 

Chambal 

039 

19061 

Chambal 

040 

17174 

Chambal 

041 

38211 

Chambal 

042 

5915 

Chambal 

043 

53988 

Chambal 

044 

9822 

Chambal 

045 

9004 

Chambal 

046 

5864 

Chambal 

047 

4720 

Chambal 

048 

13042 

Chambal 

049 

1840 

Chambal 

050 

1758 

Chambal 

051 

5606 

Chambal 

052 

4913 

Chambal 

053 

42415 

Chambal 

054 

13538 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Chambal 

055 

40089 

Chambal 

056 

4757 

Chambal 

057 

25109 

Chambal 

058 

6489 

Chambal 

059 

5801 

Chambal 

060 

2718 

Chambal 

061 

1424 

Chambal 

062 

3550 

Chambal 

063 

5460 

Chambal 

064 

4762 

Chambal 

065 

3837 

Chambal 

066 

36033 

Chambal 

067 

3761 

Chambal Total 


791339 

Mahi 

001 

1991 

Mahi 

002 

929 

Mahi 

003 

830 

Mahi 

004 

1941 

Mahi 

005 

2751 

Mahi 

006 

391 

Mahi 

007 

6884 

Mahi 

008 

1546 

Mahi 

009 

1732 

Mahi 

010 

1363 

Mahi 

Oil 

1518 

Mahi 

012 

1153 

Mahi 

013 

8826 

Mahi 

014 

4614 

Mahi 

015 

2971 

Mahi 

016 

2048 

Mahi 

017 

4074 

Mahi 

018 

2717 

Mahi 

019 

1907 

Mahi 

020 

2474 

Mahi 

021 

405 

Mahi 

022 

7771 

Mahi 

023 

3460 

Mahi 

024 

2905 

Mahi 

025 

2448 

Mahi 

026 

761 

Mahi 

027 

876 

Mahi 

028 

3442 

Mahi 

029 

1882 

Mahi 

030 

206 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Mahi 

031 

530 

Mahi 

032 

2445 

Mahi 

033 

3202 

Mahi 

034 

2060 

Mahi 

035 

110 

Mahi 

036 

633 

Mahi 

037 

1238 

Mahi 

038 

6088 

Mahi 

039 

594 

Mahi 

040 

2235 

Mahi 

041 

5729 

Mahi 

042 

1490 

Mahi 

043 

1044 

Mahi 

044 

2460 

Mahi 

045 

1569 

Mahi 

046 

6628 

Mahi 

047 

1985 

Mahi 

048 

1056 

Mahi 

049 

1406 

Mahi 

050 

3035 

Mahi 

051 

1183 

Mahi 

052 

491 

Mahi 

053 

1527 

Mahi 

054 

1951 

Mahi 

055 

1106 

Mahi 

056 

897 

Mahi 

057 

1664 

Mahi 

058 

1423 

Mahi 

059 

267 

Mahi Total 


132862 

Sabarmati 

001 

506 

Sabarmati 

002 

421 

Sabarmati 

003 

349 

Sabarmati 

004 

304 

Sabarmati 

005 

283 

Sabarmati 

006 

941 

Sabarmati 

007 

572 

Sabarmati 

008 

1042 

Sabarmati 

009 

3709 

Sabarmati 

010 

549 

Sabarmati 

011 

981 

Sabarmati 

012 

1228 

Sabarmati 

013 

1251 

Sabarmati 

014 

1050 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Sabarmati 

015 

400 

Sabarmati Total 


13586 

Luni 

001 

9889 

Luni 

002 

5483 

Luni 

003 

2375 

Luni 

004 

8694 

Luni 

005 

4848 

Luni 

006 

2881 

Luni 

007 

1893 

Luni 

008 

7806 

Luni 

009 

1013 

Luni 

010 

3070 

Luni 

011 

6890 

Luni 

012 

298 

Luni 

013 

2400 

Luni 

014 

30441 

Luni 

015 

6673 

Luni 

016 

8537 

Luni 

017 

18596 

Luni 

018 

5998 

Luni 

019 

2435 

Luni 

020 

2200 

Luni 

021 

3669 

Luni 

022 

4977 

Luni 

023 

17066 

Luni 

024 

3258 

Luni 

025 

37929 

Luni 

026 

8719 

Luni 

027 

6129 

Luni 

028 

4021 

Luni 

029 

8891 

Luni 

030 

29668 

Luni 

031 

4662 

Luni 

032 

3534 

Luni 

033 

2023 

Luni 

034 

185 

Luni 

035 

407 

Luni 

036 

4939 

Luni 

037 

3453 

Luni 

038 

15966 

Luni 

039 

9479 

Luni 

040 

9098 

Luni 

041 

17104 

Luni 

042 

7951 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Luni 

043 

2279 

Luni 

044 

5858 

Luni 

045 

7851 

Luni 

046 

5604 

Luni 

047 

7783 

Luni 

048 

5111 

Luni 

049 

10949 

Luni 

050 

26811 

Luni 

051 

8893 

Luni 

052 

14163 

Luni 

053 

4951 

Luni 

054 

88 

Luni 

055 

4837 

Luni 

056 

792 

Luni 

057 

1271 

Luni 

058 

2182 

Luni 

059 

6639 

Luni 

060 

6599 

Luni 

061 

1273 

Luni 

062 

745 

Luni 

063 

385 

Luni 

064 

8622 

Luni 

065 

5556 

Luni 

066 

9888 

Luni 

067 

2915 

Luni 

068 

6668 

Luni 

069 

4539 

Luni 

070 

3029 

Luni 

071 

4373 

Luni 

072 

2670 

Luni 

073 

6788 

Luni 

074 

4331 

Luni 

075 

4631 

Luni 

076 

4812 

Luni 

077 

54402 

Luni 

078 

5574 

Luni 

079 

6995 

Luni 

080 

3974 

Luni 

081 

12739 

Luni 

082 

5266 

Luni 

083 

5513 

Luni 

084 

36997 

Luni 

085 

12028 

Luni 

086 

7771 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Luni 

087 

27286 

Luni 

088 

3056 

Luni 

089 

2592 

Luni 

090 

6189 

Luni 

091 

10224 

Luni 

092 

4659 

Luni 

093 

2383 

Luni 

094 

32194 

Luni Total 


769270 

West Banas 

001 

1583 

West Banas 

002 

1983 

West Banas 

003 

1593 

West Banas 

004 

1333 

West Banas 

005 

854 

West Banas 

006 

1135 

West Banas 

007 

950 

West Banas 

008 

1293 

West Banas 

009 

996 

West Banas 

010 

785 

West Banas 

011 

1153 

West Banas 

012 

201 

West Banas 

013 

756 

West Banas 

014 

777 

West Banas Total 


15391 

Sukli 

001 

1237 

Sukli 

002 

2179 

Sukli 

003 

4602 

Sukli 

004 

5828 

Sukli 

005 

2637 

Sukli 

006 

3998 

Sukli 

007 

3302 

Sukli 

008 

1785 

Sukli 

009 

2732 

Sukli 

010 

1223 

Sukli 

011 

1231 

Sukli Total 


30755 

Other Nallahs Of Jalore 

001 

5428 

Other Nallahs Of Jalore 

002 

5561 

Other Nallahs Of Jalore 

003 

6018 

Other Nallahs Of Jalore 

004 

3243 

Other Nallahs Of Jalore 

005 

6328 

Other Nallahs Of Jalore 

006 

4417 

Other Nallahs Of Jalore 

007 

8328 

Other Nallahs Of Jalore 

008 

2501 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Other Nallahs Of Jalore 

009 

3896 

Other Nallahs Of Jalore 
Total 


45720 

Ghaggar 

001 

1905 

Ghaggar 

002 

241 

Ghaggar Total 


2145 

Outside Basin 

001 

0 

Outside Basin 

002 

399 

Outside Basin 

003 

1203 

Outside Basin 

004 

668 

Outside Basin 

005 

43 

Outside Basin 

006 

5415 

Outside Basin 

007 

959 

Outside Basin 

008 

2113 

Outside Basin 

009 

3006 

Outside Basin 

010 

2014 

Outside Basin 

011 

19650 

Outside Basin 

012 

29912 

Outside Basin 

013 

43670 

Outside Basin 

014 

43671 

Outside Basin 

015 

66526 

Outside Basin 

016 

47485 

Outside Basin 

017 

2525 

Outside Basin 

018 

15314 

Outside Basin 

019 

10306 

Outside Basin 

020 

16988 

Outside Basin 

021 

418 

Outside Basin 

022 

57 

Outside Basin 

023 

69 

Outside Basin 

024 

2568 

Outside Basin 

025 

1954 

Outside Basin 

026 

32376 

Outside Basin 

027 

30411 

Outside Basin 

028 

1347 

Outside Basin 

029 

40396 

Outside Basin 

030 

12260 

Outside Basin 

031 

1851 

Outside Basin 

032 

114405 

Outside Basin 

033 

1856 

Outside Basin 

034 

6881 

Outside Basin 

035 

13806 

Outside Basin 

036 

36512 

Outside Basin 

037 

83014 

Outside Basin 

038 

7188 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Basin 

Micro 

watershed 

Maximum Area 
Irrigated Outside 
CCA (ha) 

Outside Basin 

039 

34813 

Outside Basin 

040 

16783 

Outside Basin 

041 

16224 

Outside Basin 

042 

6232 

Outside Basin 

043 

15173 

Outside Basin 

044 

1829 

Outside Basin 

045 

29479 

Outside Basin 

046 

3681 

Outside Basin 

047 

611 

Outside Basin 

048 

811 

Outside Basin 

049 

437 

Outside Basin 

050 

367 

Outside Basin 

051 

480 

Outside Basin 

052 

707 

Outside Basin 

053 

147 

Outside Basin 

054 

332 

Outside Basin 

055 

340 

Outside Basin 

056 

713 

Outside Basin 

057 

840 

Outside Basin 

058 

861 

Outside Basin 

059 

582 

Outside Basin 

060 

330 

Outside Basin 

061 

115 

Outside Basin 

062 

949 

Outside Basin 

063 

988 

Outside Basin 

064 

463 

Outside Basin 

065 

611 

Outside Basin 

066 

503 

Outside Basin 

067 

109 

Outside Basin 

068 

166 

Outside Basin 

069 

51 

Outside Basin 

070 

1621 

Outside Basin 

071 

5659 

Outside Basin 

072 

547 

Outside Basin Total 


842788 

State Total 


5039544 


Source: District Statistical Outline Reports, Directorate of Economics and Statistics, 
Rajasthan 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 
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STUDY ON PLANNING OF WATER RESOURCES OF RAJASTHAN 


Appendix 10 

Details of supporting calculation for new projects 

(in soft copy) 
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Appendix -10 - Details of Supporting Calculations for New Projects 
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Manoharthana 
Irrigation Project 

Gross water Availabity at proposed Dam 






























Rajgarh Irrigation 
Project 

Gross water Availabity at proposed Dam 





























Kalisindh Project 

Gross water Availabity at proposed Dam 
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Andheri Irrigation 
Project 

Gross water Availabity at proposed Dam 
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Hathiadeh Project 

Gross water Availabity at proposed Dam 





























Surplus Surface Water in Chambal at Various Dependabilities (For Lift Schemes) 


Surplus Surface Water (in MCM) at Various Dependability Level 
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Surplus Surface Water (in MCM) at Various Dependability Level 
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Surplus Surface Water (in MCM) at Various Dependability Level 
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Ref. table7.3-48 
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Appendix 11 

Utilization of Surface Water at Diversion/Lift Schemes in Chambal 

Basin as per WEAP results 
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Appendix 11 

Utilization of Surface Water at Diversion/Lift Schemes in Chambal 

Basin as per WEAP results 


Name 

Planning Stage 

Dependability, 

% 

Utilization, 

Mm 3 /yr 



25% 

35.12 


2010* 

50% 

30.14 


75% 

21.14 



90% 

13.10 



25% 

26.16 


2020 

50% 

20.98 


75% 

16.10 

Parwati Pickup Weir 


90% 

10.35 


25% 

26.16 


2040 

50% 

20.98 


75% 

16.10 



90% 

10.35 



25% 

26.16 


2060 

50% 

20.98 


75% 

16.10 



90% 

10.35 



25% 

34.65 


2010* 

50% 

30.80 


75% 

24.05 



90% 

16.91 



25% 

22.39 


2020 

50% 

18.22 


75% 

15.79 

Parwan Pickup Weir 


90% 

12.48 


25% 

22.39 


2040 

50% 

18.22 


75% 

15.79 



90% 

12.48 



25% 

22.39 


2060 

50% 

18.22 


75% 

15.79 



90% 

12.48 



25% 

47.30 


2010* 

50% 

36.53 


75% 

27.89 



90% 

20.15 



25% 

47.30 

Parwan Lift 

2020 

50% 

36.53 

75% 

27.89 



90% 

20.15 



25% 

47.30 


2040 

50% 

36.53 


75% 

27.89 



90% 

20.15 
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Name 

Planning Stage 

Dependability, 

% 

Utilization, 

Mm 3 /yr 



25% 

47.30 

Parwan Lift 

2060 

50% 

36.53 

75% 

27.89 



90% 

20.15 



25% 

44.95 


2010* 

50% 

38.06 


75% 

32.06 



90% 

27.49 



25% 

42.03 


2020 

50% 

35.64 


75% 

30.28 

Harish Chandra Sagar 


90% 

24.30 


25% 

42.03 


2040 

50% 

35.64 


75% 

30.28 



90% 

24.30 



25% 

42.03 


2060 

50% 

35.64 


75% 

30.28 



90% 

24.30 


* For planning purposes, utilization value of 2020 have been adopted for 
2010 also considering that the projects will be rehabilitated in near future 
and less water will be required/utilized. 
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